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® Non-A. non-B hapatWt-astociated monoclonal antibody and diagnostic raagent 

® T^e^e is disclosed a non-A. non-B hepatitis-associated 
monoclonal antibody exhibiting a specific antigen-antibody 
reaction with a non-A. nor>-B hepatitis-associated antigen ol>- 
tained by isolation and purffication from non-A, non-B hepatitis 
autopsy liver and having the following physicochemlcal proper- 
ties: 

molecular weight :T5(KiM0 or more (gel filtration) 

sedimentation constant (10"^'): 51 .58 (uttracentrifuga] 
analysts) 

buoyant density (g/cm*): 1.1*1^ (In cesium chloride 
and in potassium bromide) 

particle diameter (nm): 26—37 
etectrophoretic mobility:a2-Oi globulin region (In agarose gel). 
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NON-A, HEPATITIS-ASSOCIATED MONOCLONAL 

ANTIBODY" AND DIAC»fOSTIC REAGENT 



This invention relates to a non-A, non-B hepatitis- 
associated monoclonal antibody, and a culture composi- 
tion and a diagnostic reagent containing the same. 

The existence of viral hepatitis of types A and B 
is known and an antigen-antibody system associated 
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with these types of hepatitis has also been clarified ♦ 
Immunoserological diagnosis using such systems has 
become possible and development and introduction of 
vaccines have been accomplished. 

In liie course of research, however, the existence 
of viral hepatitis which belongs neither to type A 
hepatitis nor to type B hepatitis, has become known 
and the frequency of occurrence thereof has been 
higher than expected. Type non-A, non-B hepatitis 
accounts for more than SOJfi up to S0j6 of post- 
transfusion hepatitis and it has been reported that 
type non-A, non-B hepatitis also accounts for about 
50ji of sporadic acute hepatitis. It has been established 
that even among normal blood donors, a considerable 
number of donors carry the non-A, non-B hepatitis 
virus. The following literature references set forth 
the state of the art pertaining to non-A, non-B 
hepatitis: 

1) Prince, A.M. et al.: Long-incubation post- transfusion 
hepatitis without serological evidence of exposure 

to hepatitis-B virus. Lancet, II: 241-246, 1974, 

2) Alter, H,J, et al.: Clinical and' serological 
analysis of transfusion-associated hepatitis. 
Lancet, II: 838-841, 1975, 

3) Feinstone, S.M, et al.: Transfusion-associated 
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hepatitis not due to viral hepatitis type A or B. 
N. Engl. J. Med. 292 : 767-770 , 1975 • 
4) Meyers, J.D. et al.: Parenterally transmitted non-A,. 
non-B hepatitis, Ann. Intern. Med. 87 : 57-59, 1977. 
5 5) Villarejos, V.M. et al.: Evidence for viral hepatitis 
other than type A or type B among persons in Costa 
Rica. N. Engl, J. Med. 1350-1352, 1975. 

6) Dienstag, J.L, et al.: Etiology of sporadic hepatitis 
B surface- antigen-negative hepatitis. Ann. Intern. 
10 Med. 87: 1-6, 1977. 

The term "non-A, non-B hepatitis" used herein 
refers to those kinds of hepatitis which are believed 
to occur because of infection with virus(es) other than 
the previously known vinoses, such as, type A hepatitis • 
15 virus, type B hepatitis virus, cytomegalovirus, Epstein- 
*Barr virus and Uke, which non-A, non-B hepatitis 
viruses participate -in the disease as pathogens, and 
which do not exhibit a significant rise for HAV anti- 
body, anti-HBs, anti-HBc and/or anti-HBe. Accoixiingly, 
20 non-A, non-B patients' "can be defined as those who 

suffer from hepatitis resulting from infection by hepa- 
titis vinises, but \^o are negative in both the type 
A hepatitis diagnosis and ihe type B hepatitis diagno- 
sis, and are tiaerefore excluded from having either 
25 type A hepatitis or type B hepatitis. Generally, la 
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comparison with type B- hepatitis, the average incuba- 
tion period from transfusion until outbreak ^ for non-A, 
non-B hepatitis, is short and the maximal value of 
GPT is also low. However, non-A, non-B hepatitis has 
a longer duration so that the GPT abnormality, for 
example, becomes chronic and lasts longer. In any 
case, non-A, non-B hepatitis accounts for the major 
proportion of post-transfusion hepatitis. Liver dis- 
eases caused by the non-A, non-B hepatitis virus(es) 
incliade a variety of diseases such as liver cirrhosis, 
hepatocellular carcinoma, and the like. Accordingly, 
proper counter-measures must be devised as soon as 
possible. 

Under these circumstances, some of the inventors 
of the present invention attempted to isolate, as a 
separate entity, a nqn-^A, non-B hepatitis-associated 
antigen which is general as well as specific to non-A, 
non-B hepatitis, and succeeded in obtaining the contenp- 
lated substance by isolation and purification from 
non-A, non-B hepatitis autopy liver. The result of 
this attonpt was filed for patent as Japanese .Patent 
Application No. 83736/1981. 'Hiey further attempted 
to prepare a non-A, jion-B hepatitis-associated antibody 
by i mmuno logical techniques using this substance and 
the fruit of tiiis attempt was filed for patent as 
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Japanese Patent Application No. 97425/1981. 

The inventions disclosed in these patent appli- 
cations can be deemed extremely significant in that they 
make it possible for the first time to directly diagnoze 
non-A, non-B hepatitis. However, when the production 
method of these inventions is practised, the amoimt of 
the substance obtained thereby is extremely small so 
that difficult problems are left yet to be solved for 
putting the substance into practical application. 
Especially because large quantities of an non-A, non-B 
hepatitis-associated antibody is expected to be consumed 
not only for the diagnosis but also for the remedy of 
non-A, non-B hepatitis, it is necessary to obtain 
large quantities of the antibody by culture, for exam- 
ple. Since the non-A, non-B hepatitis-associated anti- 
body of the prior inventions is immunologically 
prepared using the antigen molecules having a plurality 
of antigenic detenninants , it is given as a mixture of 
antibodies coirresponding to these determinants. 
Accordingly, there is a likelihood that the mixture 
reacts not only with the non-A, non-B hepatitis- 
associated antigenic determinants but also with other 
antigenic determinants. To further improve the 
usefulness as tJie diagnostic reagent, therefore, it 
is necessary that tJie antibody be prepared as one that 
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specifically couples with one of the antigenic deter- 
minants of the non-A, non-B hepatitis-associated 
antigen molecules* 

Vith the background described above, the inventors 
of the present invention attempted to obtain a nonrrA., 
non-B hepatitis-associated monoclonal antibody through 
the application of the cell fusion techniques disclosed 
by Kohler and Milstein in "Nature" , 256, 495 - 497 
(1975)-; As a result, we succeeded in obtaining a novel 
hybridoma and its culture composition and also continu- 
ously obtaining the monoclonal antibody. Thus, the 
present invention is completed « The cell flislon 
technique is one that makes it possible to continuously 
produce a more homogeneous or so-called "monoclonal" 
antibody throu^ the culture of fused cells and the 
general concept of its production method is already 
well known in the art. However, the resulting monoclo- 
nal antibody of the present invention is a novel 
substance and exhibits an antigen-antiboy reaction 
specific to the non-A, non-B hepatitis-associated 
antigen. Accordingly, the antibody of the preseni; 
invention makes it possible to specifically detect 
and determine the non-A, non-B hepatitis-associated 
antigen through the antibody sandwich method and to 
specifically detect and determine also the non-A, Z3on-B 
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hepatitis-associated antibody through the antigen 
inhibition method. In other words, -tiie antibody of 
the present invention can provide a diagnostic reagent 
having a high sensitivity. The antibody of the present 
invention can be mass-produced and has a high titer. 
In other words, the antibody having high titer can be 
produced in large quantities in ascites by the in vivo 
culture of a hybridoma producing the antibody of the 
present invention, especially by the intraperitoneal 
culture of the hybridoma. 

As described above, the monoclonal antibody Ih 
accordance with the present invention is not only a 
novel substance but also immunologically specific to 
the non-A, non-B hepatitis-associated antigen. Hence, 
the inventive progress of the present invention resides 
in that it can provide a diagnostic reagent capable 
of determining 14ie non-A, non-B hepatitis-associated 
antigen and the non-A, non-B hepatitis-associated 
antibody with a high level of sensitivity, that it 
can be mass-produced and that it has a high later. 
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Brief Description of the attached Drawings 

Figure 1 is a drawing which corresponds to Figure 1 
described in the item "Results" in Experimental Ex- 
g ample 1 and is a schematic diagram .showing the forma- 

tion of the precipitin line in accordance with the 
micro-Ouchterlony "s test; 

Figure 2 iS;^a drawing which corresponds to 
Figure 2 described in the item "Results" in Ecperi- 

10 mental Example 2 and is a diagram' showing the 

relationship between the antigen concentration and 
cpm in the antibody sandwich method; and 

Figure 3 is a drawing which corresponds to 
Figure 3 described in the item "Results" in Experi- 

15 mental Example 3 and is a diagram showing the relation- 

ship between the serum dilution and the antigen 
inhibition ratio in the RIA inhibition method. 

20 Now, the construction of the present invention 

win be described* 

As disclosed in detail in the aforementioned 
Japanese Patent Application No. 83736/1981, the 
non-A, non-B hepatitis-associated antigen in the 
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present Invention can be obtained from the hepatitis 
autopsy liver of non-A, non-B hepatitis patients, 
as the starting material, by a suitable combination 
of conventional protein fractionation methods, such 
as density gradient centrifUgation, salting out, 
electrophoresis, gel filtration, affinity chromatogra- 
phy, isoelectrofocusing, ultra-filtration, Cohn's 
fractionation, and so forth. In a preferred emiwdi- 
ment of the invention, the autopsy liver homogenate 
supernatant is first subjected to column chromato- 
graphy using Sephacryl S-200 and -Qie resulting antigen 
positive fraction is subjected to ultrafiltration 
for the purpose of vacuum concentration. Ihen 
ultracentrifugation and dialysis are finally carried 
out. It is preferred to carry out ultracentrifugation 
once or several times by using successively both 
sucrose density gradient centrifugation and cesium 
chloride density gradient centrifugation. The puri- 
fied matter thus obtained shows a clear precipitin 
line with serum of the convalescent phase from a 
non-rA, non-B hepatitis patient by agarose gel diffu- 
sion, and it is confirmed that the precipitin line 
completely merges with that in the autopsy liver 
homogenate supernatant before purification. 

The antigen has the following physicochmical 
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properties « It has a ^lecular weight of at least 
1,500,000 as determined by a gel filtration method. 
The sedimentation constant (10*"^-^) is 51.53 when 
measured with a Beckmann Model E ultracentrifiige. 
The buoyant density (g/cm^) in a cesium chloride 
or potassium bromide solution is 1,15 to 1.25 when 
measured with an Abbe's refractometer. The particle 
size (nm) ranges from "26 to 37 (31.5 on the average) 
under electron microscope observation. The electro- 
phoretic mobility is in the <^ - ot^ globulin range 
when determined by Immunoelectrophoresis . 

The antigen has the following immunological 
properties. 

First, the antigen xmdergoes a precipitation 
reaction in an agarose gel witia the serum of a con^ 
valescent" phase from non-A, non-B hepatitis patients and 
with -tiiat of multiply-transfused' hemophilia patients. 
Sheep ertythrocytes sensitized by the antigen exhibit 
specific and. highly sensitive passive hemagglutination 
with the serum of a convalescent phase £rom non-A, 
non-B hepatitis patients. On the other hand, the 
antigen does not react with HAV antibody, anti-HBs, 
anti-HBc, anti^e, anti-6, HC antibody, HB antibody, 
Aral antibody, F antibody7 normal human liver super- 
natant antibody and various normal human plasma 
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antibodies. Accordingly, -this antigen is found to be 
a specific antigen associated with non-A, non-B 
hepatitis as well as general to non-A, non-B hepa- 
titis. * * 
5 An immunized antibody to ttiis antigen can be 

produced by repeatedly dosing immunized rabbits with 
the aitigen together with a suitable adjuvant such as 
Freund's complete adjuvani:. This object can be accom- 
plished, for example, by subcutaneously injecting 

10 BALB/C mice as the immunized animal with ihe antigen 
in an amount of 1 to 20 ^ig/animal for the first dose 
and after the passage of 90 to 120 days, injecting 
intraveneously the animals with the antigen in an 
amount of 1 to 2Q >xg/animal without the adjuvant 

15 for the second dose. In the examples below, the 

antigen is dissolved in a phosphate-buffered saline 
(PBS) in 85 |ig/m^, and 2 mM of the Freund's complete 
adjuvant is added to 0,2 of this saline. The 
first subcutaneous injection is made to the BALB/C 

20 mice and, after the passage of 100 days, the 

intraveneous injection of the same amount of the anti- 
gen solution is made. 

Next, the antibody-producing cells are collected 
from the immunized animal. It is generally conve-* 

25 nient to use the pulpar cells. For example, the 
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spleen of liie BALB/C mouse is enucleated aJfter 
the passage of three days Trozn the second dose and 
is then mulled into pieces in an RBII-1640 medium 
and the resulting suspension is washed thz\Lce by 
centrifugation and decanting inside the RPHI-1630 
medium. The cell pellet is again suspended in tiie 
RPMI-1640 medium for the purpose of adjustment. 

The myeloma cell type P3-WSl/l-Ag4-l used for 
cell fusion is derived from the BALB/C mouse 
M0PC21, as disclosed hy Kohler e*t al, in »Bur. J. 
Immunol*" Vol. 6 (1976)," 292 - 295, for example. 
This will he hereinafter referred to as the "myeloma 
cell NS-1". The cells of this kind are resistant to 
8->azaguan1ne and since they lack enzyme hypoxanthine 
guanine phosphoribosyltransf erase, they extinguish 
in a medium containing hypoxanthine-aminopterin- 
thymidine (HAT medium) ... 

Subctilture is effected in an RBII-1640 medium 
supplemented with 20 [ig/m-0 of B-azaguanine and 1096 
v/v of fetal calf serum and ttie medium is replaced 
within 4 days. Selection and cloning by the HAT 
medium after fusion are effected in an REMI-16A6 
medium supplemented with 15% v/v fetal calf serum. 

Polye-aiylene glycol having an average molecular 
weight of about 1,000 to about 6,000 is generally 
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used as the fusing agent for cell fusion and 
polyethylene glycol 1500 is reported to exhibit the 
highest efficiency. The optimal density is preferably 
from 40 to 50?i w/v depending upon the molecular 
5 weight of polyethylene glycol. If polyethylene glycol 
1500 is used, for example, 1 m-5 per gram of the glycol 
of an Rrai-16A0 not containing any fetal calf serum 
is dissolved therein and the solution is heated to 
37^C at "the time of use. Cell fxision is effected In 

10 the following manner. 

First, the antibody-producing cells such as pulpar 
cells and myeloma NS-1 described above are washed with 
the RPMI-16^ not containing any fetal cal:C serum 
and are then mixed in a mixing ratio of 4:1 to 10:1 

15 between the former and the latter in terms of the' 

niimber of cells. 800 g of the mixture is centrifuged 
for 5 minutes to form a pellet and the medium is 
completely removed by decantation. The fusing agent 
heated to 37°C is iiien added dropwise with stirring at 

iO a rate of 1 m£ per about 1 to 2 x 10® cells. While 
stirring is being continued, 10 m-fl of Hie serum-free 
medium is gradually added in the course of 5 to 10 
minutes, for example, and Z|00 g is finally centri- 
fuged for 5 minutes to reaove polyethylene glycol. 

25 The residue is suspended again in 20 to 200 m^ of 
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RPMI-16A0 containing ig^ v/v fetal qal£ serum to 
complete the fusion. 

Next, isolation from the parent cell can be 
effected by incubation in iiie HAT medium in the 
following manner (HA.I selection)! First, 0,2 m£ of 
the suspension described above (number of cells : 10^ 
to 10^} is placed in each hole of a tissue culture 
plate having 96 holes. Ihe half of -Qie medium is 
replaced by Hie HAT medium every two to four days. 
From 14th days onward, the replacement of ihe medium 
is made at least twice by an HT medium, followed then 
by an REMI mediiim. 

In -diis HAT selection, the parent cells are 
extinguished and ozily the fused cells remain. Next, 
only the cells that produce the intended nozx-A, nonr-B 
hepatitis-associated antibody are screened from -tiie 
residual fused cells while checking is made whether 
or not liie intended antibody is being produced, by a 
suitable method such as a passive hemagglutination - 
process (PHA process). In Ihe examples below, the 
antibody' producibility is Judged positive if the 
agglutination titer is at least four times as much 
when measured by the PHA process. 

Next, the antibody positive fuaed cells are 
fractionated and incubated by a sxii table method to 



0092249 



prepare a monoclone cell strain originating from single 
cells. This procedure is referred to as "cloning" and 
the cloning method is preferably a limiting dilution 
method as described below. 

That is, the cell suspension is diluted to a con- 
centration of 15 cells/m^ using an RETO:-1640 medium which 
is suppl^ented with fetal calf serum and with thymocyte 
of the BALB/C mouse as the feeder. The stispension is 
placed in a tissue culture plate having 96. holes at a 
rate of 0.2 (3 cells /hole) and the antibody produci- 
bility of ihe incubation supernatant of "title hole or 
holes in which cell multiplication is observed is checked 
in the same way as screening. 

This cloning operation by limiting dllirtion is 
repeated three times in all at a rate of one cell/hole. 

As will be described in the examples below, the 
results obtained by Ihe procedures ranging from the 
finish of the fusion till the ead of Ihe cloning are 
as follows. Among 315 holes of the tissue culture plates 
having 96 holes in which incubation is first made after 
fusion, 150 moles show the presence of the cells in the 
HAT mediums. Among these 150 holes, 16 holes contain 
the cells liaving an. antibody producibility. From these 
holes, monoclonal cell strains of 14 clones are finally 
obtained by the cloning operation described above. 
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The monoclonal antibody in the 
incubation supernatant obtained by in vitro incuba- 
tion of these strains is precipitated by an ammonium 
sulfate process, and is disalyzed by PBS. By perfonur- 
ing analysis for immunoglobulin by the micro-Ouchterlony* s 
test (MO), the presence of ^i^Gl or was confirmed* 

The positive hybriudoma that is monodoned by 
cloning can be multiplied by in vitro or in vivo incu- 
bation in the following manner. 

In vitro incubation is a method which can afford a 
pure monoclonal antibody not containing other immuno- 
globulins. This can be effected by incubating the posi- 
tive hybridoma in accordance with the present invention 
in a sxii table nutrient medium such as an RIMI-16A0 
which is supplemented with fetal calf serum. 

In vivo incubation is a method which results in 
slight contamination wi'Ui other immunoglobulins but can 
produce large quantities of monoclonal antibody. 
This method can be practised in the following manner, 
for example. Pristane (2,6,10,14-tetramethylpentadecane) 
is abdominally administered in advance to a BALB/C 
mouse and, after the passage of at least two days. 
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the positive hybridoma in accordance with the preset 
invention is abdominally administered so as to multiply 
and fix the antibody as the ascites tumor inside Hie 
body of the mouse. After incubation, ascitic and/or 
blood serums are collected and subjected to isolation- 
purification procedures such as salting out, chromato- 
graphy and the like, to provide liie monoclonal anti- 
body of the present invention. For example, as will 
be illustrated below in the examples, 0,5 taM of pristane 
is abdominally administered to a BALB/C mouse and, 
after the passage of 2 to 30 days', 2^4 x 10^ positive 
hybridomas are abdominally administered. Two to three 
weeks later, ascitic serum is collected an antibody 
activity specific to the non-A, nonr-B hepatitis- 
associated antigen is confirmed by tiie PHA and MO 
methods. The immuno^obulin is thai fractionated by 
chromatography using Sephacryl S-200 liie positive 
fraction is confirmed by the EHA method and is then 
pooled. 

As will be illustrated later in the examples, 
the monoclonal antibody or the present inv^tion 
exhibits a specific antigen-antibody reaction wilii 
the non-A, non-^ hepatitis-associated antigen. This 
is the property ttiat characterizes the antibody of the 
present invention. By utilizing this property. 
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there can be provided *a diagaostic reagent which can 
extremely sensitively detect and determine the non-A, 
non-B hepatitis-associated antigen as well as -fee 
non-A, non-B hepatitis-associated antibody, as will be 
also illustrated in liie examples ♦ The diagnostic 
reagent obtained thereby is one which contains the 
monoclonal antibody of the present invention as the 
essential and principal coinponent. Since this inven- 
tion is an invention of product which exclusively 
utilizes a specified property of the antibody, it is 
an independent invention farom the invention of iJie 
antibody but with a predetermined relation therewith. 

The diagnosld-c reagent of the preseat invention 
may utilize any immunological test meiiiods iising the 
antibody of iiie present invention and can be suitably 
prepared in accordance with the immxmological test 
methods to be employed. When a method such as micro- 
Ouchterlony^s test (MO), Immunoelectrophoresis (lES, 
lEP), complement fixation (CF), immune adherence' 
hemagglutination (lAHA) or" single radial immunodiffu- 
sion (SRID) is used,* the antibody of the present 
invention may be used as such in a stzi table preparation. 
Vhen, for example, the single radial immunodiffusion 
method is xised, a STiitable support is first selected 
from the group consisting of agar, agarose, starch. 
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polyacrylamide gel and the like, and the support is 
heat-Kiissolved in a buffer. Then the antibody of 
the present invention is added. -thereto and the 
resulting solution is caused to flow onto a glass 
plate or charged into a plastic container and then 
cooled to effect solidification. Finally, a hole 
for charging the serum to be tested is bored on the 
solidified gel plate. 

When the reverse passive hemagglutination (R-PHA) 
method, the radioimmunoassay (RIA) method, the enzyme- 
linked antibody (EIA) method or 'the like is used as 
the test method, "the antibody of the presmt inven- 
tion may be used in the form of a suitable combined 
body. When the reverse hemagglutination (R-PHA) 
me-tiiod is used, for example, the antibody of the 
present invention is combined with fine carrier pajrtL- 
cles. The erythrocytes of mammal 3 or birds are pre- 
ferred as the fine carrier particles but oiiiers siach 
as polystyrene latex, polyester latex, vinyl chloride, 
bentonite, glass beads, and the like may also be used. 
The antibody of the present invention can be combined 
with these fine carrier particles by use of glutaral- 
dehyde, formaldehyde, tannic acid, bisdiazotized 
benzidine, chiromium chloride, carbodiimide, or the 
like. 
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When the radioimmunoassay (RIA) meliiod is used, 
the antibody of the present invention must be labelled 
with an isotope. ^^^I and ^'^I can be used as the 
isotope and can be combined with the antibody of the 
5 present invention by the chloramine T method. 

When the enzyme-linked immunoadsorbeni; (ELISA) 
method is used, the antibody of the present invkition 
must be combined with an enzyme. Examples of such 
ezizymes are glucose oxidase, alkaGJ. phosphatase, pear- 
10 oxidase, p-galactosidase, and the like. Giiltaraldehyde 
can be used as the coupling ageat for this purpose. 

The diagnostic reagent of Ihe present invention 
can be used not only for the diagnosis of non-A, 
non-^ hepatitis but also as an experimental detection 
15 or determination reagent for non-A, non-B hepatitis- 
associated antigen as well as for one-A, non-B 
hepatitis-associated antibody. For this reason, the 
term ''diagnostic reagent" in the present invention 
should not be interpreted too narrowly but be inteJT- " 
iO preted to embrace these reagents. 

The following experimental examples will 
illustrate the usefkilness of the monoclonal antibody 
and reagent of the present invention. 
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Experimental Example 1 
Samples: 

(a) Non-A, non-B hepatitis-associated antigen obtained 
by isolation and purification from non-A, non-B hepati- 
tis autopsy liver and having the following physicoche- 
mical properties (hereinafter referred to as "AN-6520") : 
molecular weight: 1,500,000 or more (gel filtration) 
sedimentation constant (lo"^"') : 51. 5S {ultracentrifugal 

analysis) 

buoyant density (g/cm^) : 1.15 - 1.25 (in cesium chloride 

and in potassium bromide) 
particle diameter (nm) : 26-37 

electrophoretic mobility: ^2"^ globulin region 
(in agarose gel) . 

(b) serum of non-A, non-B hepatitis patients^ (aintibody 
positive against AN-6520) 

(c) purified antibody from the serum of the imminized 
rabbit described in the item "Preparation of Purified 
Antibody" in Example 1-(1); hereinafter referred to 

as "AN-6520 antibody". 

(d) ascitic serum obtained in Example 2 and produced 
from the hybridoma AT-F-1 obtained in Example 1. 

(e) ascitic serum obtained in Example 2 euid produced 
from the hybridoma AT-F-3 obtained in Example 1. 
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Method: 

0.8% (w/v) of Agarose A-45 (Nakarai Kagaku) , 0,02M 
EDTA*3Na, O.IH soditim chloride and 0.1% NeUI^ were 
dissolved in a Tris-HCf buffer (O.OIM, pH 7.5) to 
prepare a 1.5 mm-thick agarose gel plate. A detection 
test was carried out for each sample (a) through (e) 
in accordance with the micro-Ouchterlony 's method. 
Results: 

The results are shown in Figure 1, which is a schematic 
view showing the state of. occurrence of precipitin 
lines generated by the reaction inside the agcucose gel. 
Round frames a through e represent arrangements of 
areas in which the corresponding samples aire spotted. 
It can be observed from Figure 1 that the monoclonal 
antibody of the present invention in the ascitic serum 
forms clear precipitin IdLnes with the antigen AN-6520 
and that each of the precipitin lines merges with those 
formed between AN-6520 and the AN-6520 antibodies from 
the seanam of non-A, non-B hepatitis patients and from 
that of the immunized rabbit. It can be thus under- 
stood that the monoclonal antibody of the present in- 
vention exhibits a specific angigen-antibody reaction 
with the non-A, non-B hepatitis-associated antigen 
and this specificity is peculiar to other nqn-A, non-B 
hepatitis-associated antibodies and has Immunological 
identity. * . 
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Experimental Example 2 

Roughened surface glass beads (diameter 5.0 + 0.2 mm) 
prepared in the manner which will be described in Ex- 
ample 2 and sensitized by the monoclonal antibody of 
5 the present invention were placed in a test tube and 
100 Jlif each of AN-6520 solutions having varying con- 
centrations were added. The mixtxires were left 
standing at 40 *C for 2 hours so as to sufficiently 
couple the antibody with the glass beads. The uncoupled 

10 protein was then washed three times with a 0.1% PBS 
solution of Tween 20. The monoclonal antibody, pre- 
pared in advance in the manner which will be descrdLbed 
in Example 5 and labelled with ^^^I> was diluted with 
1% BSA (containing 0.1% lilatif^) to give a count of 

15 1x10^ cpm. 100 jif of this solution was added to the 

glass beads described above, and was left standing at 
40 *C for 1 hour. After washed three times with the 
1% PBS solution of Tween 20, each sample was counted. 
Results : 

20 The results are shown in Figure 2. The count was 

200 cpm on the average when the concentration of 
AN-6520 was O ng/mf (control). The measured sensiti- 
vity of AN-6520 in the test method described above 
was found to be 0.75 ng/mf because the possibility of 

25 being antigen-positive was generally recognized when 
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an S/N ratio was at least 2.1 (where S represents a 
cpm value of each sample and N does that of the 
control). In other words, the monoclonal antibody 
of the present invention makes it possible to carry 
5 out the test having a sensitivity of as high as 0.75 ng/mf. 
Experimental Example 3 
Samples : 

Serums A and B collected from two non-A, non-B 
hepatitis patients were diluted in the multiples of 

10 dilution plotted on the abscissa of Figure 3 to use 

as the samples. Serum N * (number of samples: 4) that 
was antibody-negative and serum P (number of samples: 4) 
that showed an antibody titer of at least 32 times 
as high, when measured in advance by the PHA method, 

15 were used as the controls. 

Method: 

A serum dilution was prepared by adding 40 ]if of 
an RIA buffer (prepared by dissolving 1% BSA and 0.1% 
NaN^ in PBS) to 10 pf of each sample. Separately, 

20 an antigen solution was prepared by dissolving 

AN-6520 in the RIA buffer in 200 ng/mjf. 50 jif of 
each serum dilution and 50 pf of the antigen solution 
were placed in a test tube and left standing at 37 ""C 
for 60 minutes and at 4'C for day and night. Glass 

25 beads that were prepared in accordance with the method 



0092249 



of Excunple 4 were added to each test tiibe and left 
standing at 40**C for 2 hours. The content was 
washed three times with a 0.1% PBS solution of 
Tween 20. The solution was adjusted to a count of 
1x10^ cpm in the manner described in Experimental 
Example 2. After 10 pf of an -^^^I-labelled antibody 
solution was added, the mixture was left standing at 
40 *C for one hour and then washed three times with a 
1% PBS solution of Tween 20. Each sample was there- 
after counted. The antigen inhibition ratio was 
calculated for each sample in accordance with the 
following formula: 

antigen inhibition ratio ^ 100 x Ncpm - Scpm 

Ncpm - Pcpm 

where Scpm is a count for the sample, and Ncpm 
and Pcpm are mean values of counts for the 
serums N and P, respectively. 

Separately, antibody titers of the sernms A and 
B were measured by the PHA method- 
Re suits: 

The results are shown in Figure 3, which illustrates 
the relation between the multiples of dilution of the 
sample serum and the antigen inhibition ratio. Line 
marked by O refers to the serum A and line marked by 
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O refers to the serum B» The antibody titer was 16 
times for the serum A and 8 times for the seirum B 
when measured by the PHA method. 

Generally f a serum is recognized as antibody- 
positive when the antigen inhibition ratio exceeds 
50%; hence, the serxim A was recognized as antibody- 
positive up to a dilution of 160 times and the serum 
B up to a dilution of 80 times when measured by the 
measuring method described above. When measured by the 
PHA method, on the other hand, the limit was found to 
be 16 times for the serum A and 8 times for the serum B. 
Accordingly, the sensitivity was improved by about 10 
times by the measuring method described above. It can 
be thus appreciated that the diagnostic reagent con- 
taining the monoclonal suitibody of the present invention 
as its principal ingredient and utilizing the RIA 
method as the measuring method had high usefulness. 
Experimental Example 4 

The antigen inhibition ratios were determined for 
serums of various hepatitis patients in accordance with 
the method described in the item "Method" in Experimental 
Example 3 and when the antigen inhibition ratios exceeded 
70%, they were recognized as being antibody-positive. 
The results are illustrated in Table 1 for each patho- 
genic virus and disease. 
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Table 1 



^pathoge- 

virus 
disease 


non-A, non-B 
type virus 


type B 
virus 


type A 
virus 


viruses other 
than those des 
cribed and non 
virus 


actut:e 
hepatitis 


4/9 
(44.4) 


0/6 


0/3 


0/3 


chronic 
hepatitis 


5/16 
(31.3) 


0/11 




0/2 


hepato- 
cirrhosis 


0/3 


0/5 






primary 
hepatoma 


0/2 


metastatic 
hepatoma 


0/1 


total 


9/30 
(30) 


0/22 


0/3 


0/6 



In this table, figures of the denominator represent 
the number of cases, those of the numerator represent 
the number of positive cases and those in parentheses 
represent the percentage of positive cases. From Table 
5 1, it can be appreciated that the diagnostic reagent 

of the present invention can specifically detect non-A, 
non-B hepatitis. 
Experimental Example 5 
Seunples: 

10 Twelve hybridomas (12 kinds of hybridomas described 
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in the colxamn "Hybridoma*' of Table 2) producing the 
monoclonal antibody were selected for twelve clones 
having an agglutination antibody titer of at least 
4 times among the clones of Exeuaple 1 and intraperito- 
neal incubation was carried out in the manner described 
in Example 2. The resulting ascitic seanims were used 
as the* samples. The control was prepared in the fol- 
lowing manner. Pulpar cells of a BALB/C mouse immiinized 
to a Friend's leukemia virus and NS-1 were fused and 
the resulting hybridoma (listed as "A-12" in the column 
"Hybridoma" in Table 2) was intraperitoneally incubated 
in the manner described in Example 2 to obtain an' as- 
citic serum (monoclonal antibody I^G) • 
Method: 

The following procedures (1) through (3) were car- 
ried out for each sample. 

(1) The antibody titer was determined by the PHA method 
described in Excunple 1. 

(2) The formation of precipitin lines was observed 
for samples of 10-fold and 1000-fold dilutions by 

the MO method described in the item "Method" in Example 
1. - 

(3) After each sample was diluted 1,000 times, the 
inhibition ratio for the added antigen was determined 
by the RIA method described in the item "Method" in 
Experimental Example 1, 
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Results: 

The results are illustrated in Table 2. In the 
description of the MO method, symbols have the follow- 
ing meaning: 

++ : strongly positive 

+ : positive 





: weakly positive 








: negative . 


Table 2 






hybridoma 
identifi- 


antibody 
* titer 


precipitin line by the 
MO method 


antigen in- 
hibition ratio 


cation 


dilution 
lOX 


dilution 
103x 


by RIA method 


AT-F-1 


10^ 


++ 




89 % 


AT-F-2 


10^ 


++ 




97 % 


AT-F-3 




++ 




92 % 


AT-F-4 


10^ 


++ 


+ 


>99.5% 


AT-F-5 


10^ 






57.5% 


AT-F-6 


- 10^-10^ 


++ 


+ 


> 99-5% 


AT-F-7 


10^ 


++ 


+ 


98.5% 


AT-F-9 


10^ 


++ 




78.5% 


AT-F-10 


10^ 


++ 




> 99.5% 


AT-F-11 


10« 


++ 




> 99.5% 


AT-F-12 


10^ 


++ 




99.2% 


AT-F-13 


io5 


++ 




88.5% 


A -.12 








0 % 
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It can be appreciated from Teible 2 that all of 
the monoclonal antibodies of the present invention 
have high titers. 

The present invention will be described in more 
5 detail with reference to the following examples thereof. 
Example 1 

AN-6520 was dissolved in a phosphate buffered saline 
(PBS) to prepare 85 jig/mf of an ctntigen solution. 
0.2 mf of the antigen solution and 0.2 m/ of a Freund's 

10 complete adjuvant were mixed and sxibcutaneously dosed 
to BALB/C mice. 100 days. later, 0.2 m/ of the cuitigen 
solution was intraveneously dosed to the same mice. 
Three days later, the spleen of each mouse was enucleated 
and was finely milled in an RPMI-1640 medi\am. The result- 

15 ing cell suspension was washed three times in RPMI-1640 
by centrifugal separation and was again suspended in 
RPMI-1640. 1.28x10^ pulpar cells and 3.2x10^ myeloma 
cells (NS-1) that were washed once in advance in RPMI-1640 
were mixed and 800 g of the mixture was centrifuged for 

20 5 minutes to prepeure a pellet and to remove the medium. 
1 mf of a solution prepared by dissolving Polyethylene 
glycol-4000 (Nakarai Kagaku) in RPMI-1640 in 50% w/v 
was added dropwise to the pellet with stirring and 
10 mf of RPi^-1640 was gradually added in the course of 

25 5 to 10 minutes while stirring was continued. Finally, 
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400 g of the mixed solution was centrifuged for 
5 minutes to remove polyethylene glycol and was 
suspended again in 64 mf of the RPMI-1640 medium 
containing 15% v/v of a fetal calf serum- Next, 
0.2 mf (number of cells: 5x10^) each of the suspension 
described above was placed in 315 holes of 96-hole 
tissue culture plates and the half of the incubation 
supernatant was replaced by an HAT medium (an RPMI-1640 
medium to which 136.1 mg/mf of hypoxan thine , 1.76 mg/mf 
of aminopterin, 38.75 mg/mf of thymidine and 15% v/v 
of the fetal calf serum were added) every two to three 
days from the next day (HAT selection) . Ten days 
later, the presence of fused cells was observed in 
150 holes out of 315 holes. The incubation super- 
natant was screened in accordance with the PHA method 
and the holes having the aggluination antibody titer 
of at least 4 times were found to be 16 holes. 

.Each positive cell of these 16 holes was 
diluted by the RPMI-1640 medium supplemented with 
15% v/v of the fetal calf serum and with 3xl0^/m/ of 
the thymocites of the BALB/C mouse and 0.2 mf (number 
of cells: 3) each of the dilution was placed in each 
hole of a 96-hole tissue culture plate for incubation. 
The incubation supernatant was screened in accordance 
with the PHA method as the cloning operation so as 
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to select the antibody-producing cell strain 
(limiting dilution) . This cloning operation was repeat 
ed twice for each antibody-positive cell at such a 
dilution ratio at which one cell was placed in one 
hole. Finally, antibody-producing fused cell strains 
of 14 clones could be obtained. The hybrldomas for 
them were named AT-F-1 through AT-F-14, respectively. 

20 mf of a saturated ammonium sulfate solution 
was added to 20 m( of the incubation supernatant of 
each cell strain and the mixtxire was left standing at 
room temperature for one hour and was then centrlfuged 
at 9,000 r-p.m. for 20 minutes. The resulting preci- 
pitate was dissolved again in 0.5 mf of PBS and was 
dlalyzed by PBS for one day. The sub-classes of the 
immunoglobulin were determined for the resiilting 
concentrated protein solution by the MO method and 
by the gel filtration method. It was found to be 
I^Gl and I^. Screening by the PHA method was carried 
out in the following manner. 
(1) Prepauration of Purified Antigen: 

About 5 g of the autopsy liver of a non-A, non-B 
hepatitis patient was sliced 2Lnd homogenized by adding 
20 mf of Trls-HCj? buffered saline (O.OIII, pH 7.5). 
Next, the solution was centrlfuged at 10,000 r.p.m. 
for 20 minutes and the homogenate supernatant was 
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collected to obtain a liver horaogenate supernatant 
before isolation and purification. 

10 mf of the liver homogenate supernatant was 
charged in a column (2.6 x 90 cm) packed with Sephacryl 
S-200 (a product of Pharmacia) equilibrated in advance 
with A Tris-HCf buffered saline (O.OlM, pH 7.5), and 
was eluted by a Tris-HCf buffered saline (O.OlM, pH 7.5). 
A fraction corresponding to the first peak having an 
antigen activity was pooled by continuously monitoring 
the eluate with ultraviolet absorption at 280 nm. 
The antigen activity was determined by agar gel diffu- 
sion. The fraction thus collected was concentrated 
by ultrafiltration (PM-10, a product of Amicon Corpo- 
ration) . 

The resulting concentrate was subjected to elution 
in the same manner as described above but using 
Sephacryl S-300 (a product of Pharmacia) in place of 
the Sephacryl S-200, and was again concentrated by 
ultrafiltration. 

5 mf of the resulting concentrate was subjected 
to sucrose density gradient centrifugation (24,000 
r.p.m. , 16 hours). The density gradient ranged from 
5 to 60% (w/v) and 10 mj^ each at 5%, 15%, 25% and 35% 
and 5 mf each at 45% and 60% were obtained. The con- 
centrate was added to the uppermost portion. After 
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the treatment, fractionation was carried out at a 
rate of 2.5 m//tiibe and' a fraction corresponding to a 
sucrose density of 25 to 40% and having an antigen 
activity was pooled. The fraction thus pooled was 
dialyzed by a Tris-HC/ buffered saline (O.OIM, pH 7.5) 
and was concentrated by ultrafiltration (PM-10, a 
product of Amicon Corporation) . 

Next, the resulting concentrate was subjected to 
cesium chloride equilibrated density gradient centri- 
fugation (40,000 rpm, 20 hours). Samples of 4.5 m/ each 
were prepared within the density gradient range of 1.00 
to 1.50 g/cm^ and the concentrate was added to the 
uppermost portion. After the treatment, fractionation 
was effected at a rate of 0.2 mf/tube from the upper 
tube layer and a fraction corresponding to cesium 
chloride density of 1.15 to 1.25 g/cm^ and having an 
antigen activity was pooled. The specific gravity of 
each fraction was measured with an Abbe's refractometer 
and each fraction pooled was dialyzed by a Tris-HCf 



The physicochemical properties of the substance 
contained in the resulting solutions are tabulated 
below and the substance was used as the purified 
antigen: 

molecular weight: 1,500,000 or more (gel filtration) 



20 



buffered saline (O.OIM, pH 7.5). 
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sedimentation constant (lO"-*-^) • 51. 5S (uitracentrifugal 
analysis) 

buoyant density Iq/cmh t 1.15 - 1.25 (in cesium chloride 

and in potassium bromide) 
particle diameter (nm) : 26-37 

elect rophoretic mobility: ^2"^^ globulin region 

{in agarose gel) . 
(2) Preparation of Sensitized Erythrocyte: 

Sheep blood was charged in a centrifugal tube 
and cent rifugat ion was repeated five times at 2,000 
r.p.m. for 10 minutes using a saline to wash the 
erythrocytes. A phosphate buffered saline of pH 7.5 
and 0.15M was added to the erythrocytes in a 5% con- 
centration. One-fifth by volume of a glutaraidehyde 
solution prepared in a 2.5% concentration xising the 
same phosphate buffered saline was added to a sus- 
pension of the above-mentioned erythrocytes, and the 
mixture was reacted with stirring at room temperattire 
for about 5 hours to fix the erythrocytes. Next, this 
solution was centrifuged to obtain fixed erythrocytes, 
which were washed several times by centrifugation using 
the saline. The fixed erythrocytes were then prepared 
in the form of a 5% suspension using the above phosphate 
buffer and the same quantity of a tannic acid solution 
prepared in 5 mg/df using the same phosphate buffered 
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saline was added to the solution. The mixed solution 
was then stirred for 30 minutes, and centrif uged to 
obtain tannic acid-treated, fixed erythrocytes, which 
were further washed several times by centrifugation 
using a saline. The phosphate buffer was added to 
the tannic acid-treated, fixed erythrocytes, thereby 
forming a 5% erythrocyte suspension. 

The erythrocyte suspension was mixed with the 
same quantity of a solution obtained by preparing 
the solution of the purified antigen in a protein 
concentration of about 10 pg/mf (antibody dilution 
ratio 1:20) using the phosphate buffered saline, 
and was stirred at room temperature for 60 minutes 
to achieve sensitization. The solution was centrif uged 
to obtain sensitized blood cells, which were washed 
several times by centrifugation using the saline. 
A phosphate buffered saline containing 2% normal 
rabbit serum was added to the resulting sensitized 
blood cells to obtain a 7% blood cell suspension. 
This sensitized blood cell suspension was used as a 
diagnostic reagent in accordance with the PHA method. 
(3) Method r 

25 of a phosphate buffered saline (0.15M, pH 7.5) 
containing 2% normal rabbit seimm was added dropwise 
into a microtitration plate (V-type) made of acryl resin 
and the test serum was diluted by 2** times in two ' 
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series. 25 of a phosphate buffered saline {0.15M, 
pH 7.5) containing 2% normal rabbit serum was added 
to one of the series while 25 pf of a 100-fold 
dilution of the purified antigen was added to the 
other. After incubation at 37*C for 30 minutes, the 
sensitized blood cells were added and the plate was 
f\irther incxibated at room temperature for 2 hours 
to confirm the occurrence of agglutdlnation. The anti- 
body titer was expressed as the reciprocal of the 
highest dilution of the sample that showed hemagglu- 
tination of the purified antigen. 
Example 2 

0.5 mf of pristane (2 ,6,10,14-tetramethylpentadecane) 
was intraperitoneally dosed to a BALB/C mouse and 2 to 
30 days later, the antibody-producing strain (correspond- 
ing to the cell number of 2 - 4x10^) obtained in Example 
1 was intraperitoneally dosed to the same mouse. Two 
to three weeks later, the ascitic serum was collected. 
When measured by the PHA method, it was found to have 
an agglutination antibody titer of about 10^ - 10^. 
The ascitic sertmi was a nutrient composition containing 
the monoclonal antibody of the present invention. 
Example 3 

2 m/ of the ascitic serum obtained in Example 2 
was chfirged in a Sephacryl S-200 column (26 x 36 cm) 
and was fractionated in 5 mf fractions using an 
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eluent prepared by adding 0.015M sodium chloride, 
0.002M of EDTA-3Na and 0.1% NaN3 to a O.OIM Tris-HC/ 
buffer (pH 7.5). Each fraction was screened by the 
PHA method and fractions that were auitibody positive 
5 were pooled to obtain the purified matter. The yi.eld 

was 34.4 mg as XgG. The product was adjusted in a 
protein content of about 1 mg/mf and was freeze- 
preserved. Mhen measurement by the PHA method at 
this concentration was carried out, the agglutination 
10 antibody titer was found to be 60,000 times. 

Example 4 

Roughened surface glass beads (dieuneter: about 
5 mm) were placed in a 2% acetone solution of 3* 
aminopropyltriethoxysilane, stirred at room temperature 

15 for 30 minutes and washed by PBS. Next, a 10% PBS 

solution of glutar aldehyde was added and the mixture 
was stirred at room temperature for 3 hours and then 
washed by PBS, 12.5 yig/mf of the purified monoclonaJ. 
amditbody obtained in Example 3 was added to the result- 

20 ing aldehyde glass beads, left standing at 4*'C for a 

night, again washed with PBS and thereafter stored in 
a 5% BSA solution {containing 0.1% NaN^) at 4*C. 

The product obtained in this Example was glass 
beads that were surface-coated with the monoclonal 

25 antibody and could be used as a diagnostic reagent 
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utilizing the antibody sandwich method. 

Example 5 
125 

I-Na of 0.5 mCi and 0.29 mf of a O.OSM 
phosphate buffered saline (pH 7.5) were added to 10 ji/ 
of the purified monoclonal antibody (protein con- 
tent of 1 mg/m/) obtained in Example 3, and 2 ji/ of a 
solution obtained by dissolving chloramine T in dis- 
tilled water at a rate of 2.5 mg/mf was further added. 
The mixture was stirred at 4**C for 5 minutes. 
Next, a solution prepared by dissolving sodium meta- 
bisulfite in distilled water at a rate of 2.5 mg/mf 
was added to stop the reaction. An ^^^I-labelled 
substance was immediately isolated from free ^^^I by 
centrifugal gel filtration using Biogel P-10. The 
specific activity of the resulting ^^^I-labelled 

substance was found to be approximately 10 to 20 uCi/ug. 
125 

This I-labelled substance was used as a diagnostic 
reagent utilizing the RIA method. 
Excunple 6 

The purified monoclonal antibody obtained in Ex- 
ample 3 was concentrated in 5 - 10 mg/mf and 0.3 mf of 
alkali phosphates (5 mg/mf) was added to and stirred 
with 0.1 to 0.2 mf of the concentrate. Nest, 50 
of a 2.5% glutaraldehyde solution was added, followed 
by stirring at room temperature for 30 minutes. The 
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solution was dialyzed by a Tris-HCf bxiffer (pH 8.0) ^ 
for a day and night, and centrifuged at 2,000 r.p.m. 
for 10 minutes. The supernatant was used as an 
enzyme- linked antibody for a diagnostic reagent 
utilizing the EIA method. 
Example 7 

Sheep blood was charged in a centrifugal tube 
and centrifugation was repeated five times at 2,000 
r.p.m. for 10 minutes tising a saline to wash .the 
erythrocytes. A phosphate buffered saline of pH 7.5 
and 0.15M was added to the erythrocytes in a 5% con- 
centration. One-fifth by volume of a glutaraldehyde 
solution prepared in a 2.5% concentration using the 
same phosphate buffered saline was added to a sus- 
pension of the above-mentioned erythrocytes, and the 
mixture was reacted under stirring at room temperature 
for about 5 hours to fix the erythrocytes. Next, this 
solution was. centrifuged to obtain fixed erythrocytes, 
which were washed several times by centrifugation 
using the saline. These fixed erythrocytes were then 
prepared in the form of a 5% suspension using the 
aJx>ve-mentioned phosphate buffer and the seune quantity 
of a tannic acid solution prepared in 5 mg/m/ using 
the same phosphate buffered saline was added to the 
solution. The mixed solution was then stirred for 30 
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10 



minutes, and centrifuged to obtain tannic acid- 
treated, fixed erythrocytes, which were further 
washed several times by centrif ugation using the 
saline. The phosphate buffer was added to the tannic 
acid-treated, fixed erythrocytes, thereby forming- 
a 5S erybhrocyte suspension. 

The erythrocyte suspension was mixed with the 
same quantity of a solution obtained by diluting the 
purified monoclonal antibody obtained in Example 3 
in a protein concentration of about 10 pg/mjf using 
the phosphate buffered saline, and was stirred at 
room temperature for 60 minutes to achieve sensiti- 
zation. The solution was centrifuged to obtain 
sensitized blood cells, which were then washed several 
times by centrif ugation using the saline. A phosphate 
buffered saline containing 2% normal rabbit serum was 
added to the resulting sensitized blood cells to ob- 
tain a 7% blood cell suspension. This sensitized 
blood cell suspension was used as a diagnostic reagent 
20 utilizing the R-PHA method. 
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CLAIMS 

1. A non-A, non-B hepatitis-associated moaoclonal 
^ antibody exhibiting a specific antigen-antibody reaction 
with a non-A, non-B hepatitis-associated antigen 
obtained by isolation aiKi purification from non-A, 
5 non-B hepatitis autopsy liver and having the following 
physicochemical properties: 

molecular weight: 1,500,000 or more (gel filtration) 
sedimentation constant (10*^') : 51. 5S (ultra- 
centrifugal analysis) 
•3c • 

10 buoyant density (g/cm"^): 1.15^ 1,25 (in cesium 

chloride and in potassium bromide) 
particle diameter (nm): 26^^37 
electrophoretic mobility: ag - ct-^ globulin region 
(in agarose gel) . 
tS 2. The non-A, non-B hepatitis-associated monoclo- 

nal antibody as defined in claim 1 wherein said 
monoclonal antibody is produced by in vivo or in vitro 
incubation of a hybridoma, said hybridoma being 
obtained by the steps of sensitizing an animal by said 
20 non-A, non-B hepatitis-associated antigen of claim 1, 
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collecting an antibody-producing cell from said animaJL, 
fusing said cell with a myeloma cell, selecting in an 
HAT medium, screening as regards the antibody produ- 
cibility and then carrying out cloning. 

3. The non-A, non-B hepatitis-associated monoclo- 
nal antibody as defined in claim 1 or 2 wherein said 
animal is a mouse. 

4.. The non-A, non-B hepatitis-associated monoclo- 
nal antibody as defined in any of claims 1 through 3 
wherein said antibody-producing cell is a pulpar cell. 

5. The non-A, non-B hepatitis— associated monoclo- 
nal antibody as defined in any of claims 1 through 4 
wherein said meyloma cell is that of a mouse. 

6. The non-A, non-B hepatitis-associated monoclo- 
nal antibody as defined in any of claims 1 through 5 
wherein said cell fusion is effected using polyethylene 
glycol as a fusing agent. 

7- Ttie non-A, non-B hepatitis-associated monoclo- 
nal antibody as defined in any of claims 1 through 6 
wherein said cloning is effected by limiting dilution. 

8. The non-A, nonr-B hepatitis-associated monoclo- 
nal antibody as defined in any of claims 2 through 7 
wherein said non-A, non-B hepatitis-associated 
monoclonal antibody is provided in the form of an incu- 
bation supernatant of said hybridoma defined in any of 
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claims 2 through 7. 

9. The non-A, non-B hepatitis-associated monoclo-r 
nal antibody as defined in any of claims 2 through 7 
wherein said non-A, non-B hepatitis-associated monoclo- 
nal antibody is provided in the form of an ascitic 
serum obtained by dosing an animal having a suitable 
tissue with said hybridoma defined in any of claims 2 
throu^ 7. 

10. A diagnositic reagent for non-A, non-B 
hepatitis, containing, as its essential ingredient, 

a non-A, non-B hepatitis— associated monoclonal antibody 
exhibiting a specific antigen-antibody reaction with 
a non-A, non-3 hepatitis-associated antigen obtained 
by isolation and purification from non-A, non-3 
hepatitis autopsy liver and having the following 
physicochemical propeirties: 

molecular weight: 1,500,CXX) or more (gel filtra- 
tion) 

sedimentation constant (lO"*^^): 51.53 (ultra- 
centrifugal analysis) 

buoyant density (g/cm^) : 1.15^-^1.25 (in cesium 
chloride and in potassium bromide) 

particle diameter (nm): 26 - J7 

electrophoretic mobility: "* *^1 S^Q^^^^^ region 
(in agarose gel) . 
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11. The diagnostic reagent for non-A, non-B 
hepatitis as defined in claim 10 wherein said diagnostic 
reagent utilizes the reverse passive hemagglutination 
method. 

12. The diagnostic reagent for non-A, non-B 
hepatitis as defined in claim 11 wherein said reverse 
passive hemagglutination method uses sheep sensitized 
erythrocytes . 

13. The diagnostic reagent for non-A, non-B 
hepatitis as defined in claim 10 wherein said diagnostic 
reagent uses the antibody sandwich method. 

14. Th6 diagnostic reagent for non-A, non-B 
hepatitis as defined in claim 13 wherein said antibody 
sandwich method uses sensitized glass beads and an 
■^^^I -labelled antibody. 

15. The diagnostic reagent for non-A, non-B 
hepatitis as defined in claim 13 wherein said antibody 
sandwich method uses a sensitized solid phase and an 
alkaliphosphatase-labelled antibody. 
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Description 

This invention relates to non-A, non-B, hepatitis-associated monodonat antibody, and a culture 

composition and a diagnostic reagent containing the same. 
5 The existence of viral heptatis of types A and B is Icnown and an antigen-antibody system associated 

with these types of hepatitis has also been clartfied. Immunoserological diagnosis using such systems has 

become possible and development and introduction of vaccines have been accomplished. 

In the course of research, however, the existence of viral hepatitis which belongs neither to type A 

hepatitis nor to type B hepatitis, has become Icnown and the frequency of occurrence thereof has been 
10 higher than expected. Type non-A, non-B heptatitis accounts for more than 80% up to 90% of 

post-transfusion hepatitis and it has been reported that type non-A, non-B hepatitis also accounts for about 

50% of sporadic acute hepatitis. It has been established that even among normal blood donors, a 

considerable number of donors cany tiie non-A, non-B hepatitis virus. The following literature references 

set forth the state of the art pertaining to non-A, non-B hepatitis: 
IS 1) Prince, A.M. et al.: Long-incubation post-transfusion hepatitis without serological evidence of 

exposure to hepatitis-B virus. Lancet II: 241—246, 1974. 

2} Alter, HJ. et ah: Qinical and serological analysis of transfusion-associated hepatitis. Lancet II; 

838—841, 1975. 

3) Feinstone, S.M. et al.: Transfusion-associated hepatitis not due to viral heoatitis tvoe A or B. N Enal 
20 J. Med. 292 767—770, 1975. ^ 

4) Meyers, J.D. et al.: Parenterally transmitted non-A, non-B hepatitis, Ann. Intern. Med. 57: 57—59 
1977. 

5) Villarejos, V.M. et al.: Evidence for viral hepatitis other than type A or type B among persons in Costa 
Rica. N. Engl. J. Med. 293i 1350—1352, 1975. 

25 6) Dienstag, J.L et al.: Etiology of sporadic hepatitis B surface antigen-negative hepatitis. Ann. Intem. 
Med. 87\ 1 — 6, 1977. 
7) WO-.A— 82/03330 

The term "non-A, non-B hepatitis" used herein refers to those kinds of hepatitis which are believed to 
occur because of infection with virus(es) other than the previously known viruses, such as, type A hepatitis 
30 virus, type B hepatitis virus, cytomegalovirus, Epstein-Barr virus and the like, which non-A, non-B hepatitis 
viruses participate in the disease as pathogens, and which do not exhibit a significant rise for HAV 
anti-body, anti-HBs, anti-HBc and/or anti-HBe. Accordingly, non-A, non-B patients can be defined as those 
who suffer from hepatitis resulting from infection by hepatitis viruses, but who are negatwe in both the 
type A hepatitis diagnosis and the type B hepatitis diagnosis, and are therefore excluded from having either 
35 type A hepatitis or type B hepatitis. Generally, in comparison with type B hepatitis, tiie average Incubation 
period from transfusion until outbreak, for non-A, non-B hepatitis, is short and the maximal value of GPT is 
also low. However, non-A, non-B hepatitis has a longer duration so that the GPT abnormality, for example, 
becomes chronic and lasts longer. In any case, non-A, non-B hepatitis accounts for the major proportion of 
post-transfusion hepatitis- Uver diseases caused by the non-A, non-B hepatitis virus(es) include a variety of 
40 diseases such as liver cirrtiosis, hepatocellular carcinoma, and tiie like. Accordingly, proper counter- 
measures must be devised as soon as possible. 

Under these circumstances, some of the inventors of the present invention attempted to Isolate, as a 
separate entity, a non-A, non-B hepatitis-associated antigen which is general as well as specific to non-A, 
. non-B hepatitis, and succeeded in obtaining the contemplated substance by isolation and purification from 
45 non-A, non-B hepatitis autopy liver. The result of this attempt was filed for patent as Japanese Patent 
Application No. 83736/1981 & EP^A-6629S. TTiey furtiier attempted to prepare a non-A, non-B 
hepatitis-associated antibody by immunological techniques using this substance and the fruit of this 
attempt was filed for patent as Japanese Patent Application No. 97425/1981 & EP— A— 68465. 

The inventions disclose in these patent applications can be deemed extremely significant in that they 
50 make it possible for the first time to directiy diagnoze non-A, non-B hepatitis. However, when the 
production metiiod of these inventions is practised, the amount of the substance obtained thereby is 
extremely small so tfiat difficult problems are yet to be solved for putting the substance into practical 
application. Especially because large quantities of a non-A, non-B hepatitis-associated antibody is expected 
to be consumed not only for the diagnosis but also for the remedy of non-A, non-B hepatitis, it is necessary 
to obtain large quantities of tiie antibody by culture, for example. Since tiie non-A, non-B hepatitis- 
associated anti-body of tfie prior inventions is immunologically prepared using tiie antigen molecules 
having a plurality of antigenic determinants, it is given as a mbcture of antibodies corresponding to these 
determinants. Accordingly, there Is a likelihood tiiat tiie mbcture reacts not only with tiie non-A, non-B 
hepatitis-associated antigenic determinants but also witti otiier antigenic determinants. To fiirtiier improve 
ttie u^lness as tiie diagnostic reagent, tiierefore, it is necessary that the antibody be prepared as one tiiat 
specifically couples with one of tiie antigenic determinants of the non-A, non-8 hepatitis-associated 
antigen molecule 

With the background described above, the inventors of tiie present invention attempted to obtain a 
non-A, non-B hepatitis-assodated monoclonal antibody applying the cell fusion techniques disclosed by 
55 Kohler and Milstein in "Nature", 255, 495-497 (1975). As a result we succeeded in obtaining a novel 
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hybndoma and its culture composition which continuously produces the monoclonal antibody. The cell 
fusion technique allows the continuous production of a more homogeneous or so-called "monoclonal" 
antibody through the culture of fused cells; the general concept of its production method is already well 
known in the art. However, the resulting monoclonal antibody of the present invention Is a novel substance 

5 and exhibits an antigen-antibody reaction specific to the non-A, non-B hepatitis-associated antigen. 
Accordingly, the antibody of the present invention makes it possible to specifically detect and determine 
the non-A, non-B hepatitis-associated antigen through the antibody sandwich method and to specifically 
detect and determine also the non-A, non-B hepatitis-associated antibody through the antigen inhibition 
method. In other words, the antibody of the present invention can provide a diagnostic reagent having a 

ro high sensitivity. The antibody of the present invention can be produced in large amount and has a high 
titer. In other words, the antibody having high titer can be produced in large quantities in asdtes by the in 
vivo culture of a hybridoma producing the antibody of the present invention, especially by the 
intraperitoneal culture of the hybridoma. 

As described above, the monoclonal antibody in accordance with the present invention Is not only a 

ts novel substance but also immunologically specific to the non-A, non-B hepatitis-associated antigen. Hence, 
the inventive progress of the present invention resides in that it can provide a diagnostic reagent capable of 
determining the non-A, non-6 hepatitis-associated antigen and the non-A, non-B hepatitis-associated 
antibody with a high level of sensitivity, that it can be produced in large amount and that it has a high titre. 

20 Brief description of the attached drawings 

Rgure 1 is a drawing which corresponds to Rgure 1 described in the item "Results" in Experimental 
Example 1 and is a schematic diagram showing the formation of the precipitin tines in accordance with the 
mlcro-Ouchterion/s test; 

Figure 2 is a drawing which corresponds to Rgure 2 described in the item "Results" in Experimental 
25 Example 2 and is a diagram showing the relationship between the antigen concentration and cpm in the 
antibody sandwich method; and 

Rgure 3 is a drawing which corresponds to Rgure 3. described in the item "Results" in Experimental 
Example 3 and is a diagram showing the relationship between the serum dilution and the antigen inhibition 
ratio in the RIA inhibition method. 

30 Now, the construction of the present invention will be described. 

As disclosed in detail In the aforementioned Japanese Patent Application No. 83736/1981, the non-A, 
non-B hepatitis-associated antigen in the present Invention can be obtained from the hepatitis autopsy liver 
of non-A, non-B hepatitis patients, as the starting material, by a suitable combination of conventional 
protein fractionation methods, such as density gradient centrifugation, salting out, electrophoresis, gel 

36 filtration, affinity chromatography, isoelectrofocusing, ultra-filtration, Cohn's fractionation, and so forth. In 
a preferred embodiment of the invention, the autopsy liver homogenate supernatant is first subjected to 
column chromatography using Sephacryl® S-200 and the resulting antigen posith/e fraction is subjected to 
ultrafiltration for the purpose of vacuum concentration. Then ultracentrrfugation and dialysis are finally 
carried out It is preferred to carry out ultracentrifugation once or several times by using successively both 

40 sucrose density gradient centrifugation and cesium chloride density gradient centrifugation. The purified 
matter thus obtained shows a clear precipitin line with serum of the convalescent phase from a non-A, 
non-B hepatitis patient by agarose gel diffusion, and it is confirmed that the precipitin line completely 
merges with that in the autopsy liver homogenate supematant before purification. 

The antigen has the following physicochemical properties. It has a molecular weight of at least 

45 1,500,000 as determined by a gel filtration method. The sedimentation constant (10~") is 51.5S when 
measured with a Beckmann Model E ultracentrifuge. The buoyant density (g/cm^) In a cesium chloride or 
potassium bromide solution Is 1.15 to 1.25 when measured with an Abbe's refractometer. The particle size 
(nm) ranges from 26 to 37 (31.5 on the average) under electron microscope observation. The 
electrophoretic mobility is in the Oi— a, globulin range when determined by Immunoelectrophoresis. 

$0 The antigen has the following Immunological properties. 

Rrst the antigen undergoes a precipitation reaction in an agarose gel with the serum of a convalescent 
phase from non-A, non-B hepatitis patients and with that of multiply-transfused hemophilia patients. 
Sheep erythrt>cytes sensitized by the antigen exhibit specific and highly sensitive passive 
hemagglutination with the serum of a convalescent phase from non-A, non-B hepatitis patients. On the 

55 other hand, the antigen does not react with HAV antibody, anti-HBs, anti-HBc, anti-HBe, anti-$, HC 
antibody, HB antibody, Aral antibody, F antibody, normal human liver supematant antibody and various 
normal human plasma antibodies. Accordingly, this antigen is found to be a specific antigen associated 
with non-A, non-B hepatitis as well as general to norvA, non-8 hepatitis. 

An immunized antibody to this antigen can be produced by repeatedly dosing immunized rabbits with 

SQ the antigen together with a suitable adjuvant such as Freund's complete adjuvant. This object can be 
accomplished, for example, by subcutaneously injecting BALB/C mice as the immunized animal with the 
antigen in an amount of 1 to 20 ug/animal for the first dose and after the passage of 90 to 120 days, injecting 
Intravenously the animals with the antigen In an amount of 1 to 20 pg/animal without the adjuvant for the 
second dose. In the examples below, the antigen is dissolved in a phosphate-buffered saline (PBS) in 85 

55 Mg/ml, and 2 ml of the Freund's complete adjuvant is added to 0.2 ml of this saline. The first subcutaneous 
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injection is made to tlie BALB/C mice and, after the passage of 100 days, the Intraveneous injection of the 
same amount of the antigen solution is made. 

Next, the antibody-producing cells are collected from the immunized animal. It is generally convenient 
to use the pulpar cells. For example, the spleen of the BALB/C mouse is enucleated after the passage of 
5 three days from the second dose and is then mulled into pieces in an RPMI-1640 medium and the resulting 
suspension is washed thrice by centrifugation and decanting inside the RPMI-1630 medium. The cell pellet 
is again suspended in the RPMM640 medium for the purpose of adjustment 

The myeloma cell type P3-NSI/1-Ag4-1 used for cell fusion is derived from the BALB/C mouse M0PC21, 
as disclosed by Kohler et al. in "Eur. J. Immunol." Vol. 6 (1976), 292—295, for example. This will be 
70 hereinafter refenred to as the "myeloma cell NS-1 The cells of this kind are resistant to 8-azaguanine and 
since they lack enzyme hypoxanthine guanine phosphoribosyltransferase, tiiey extinguish in a medium 
containing hypoxanthine-aminopterinthymidine (HAT medium). 

Subculture is effected in an RPMI-1640 medium supplemented with 20 jxg/ml of 8-azaguanine and 10% 
v/v of fetal calf serum and the medium is replaced within 4 days. Selection and cloning by the HAT medium 
ts after fusion are effected in an RPMI-1640 medium supplemented with 15% v/v fetal calf serum. 

Polyethylene glycol having an average molecular weight of about 1,000 to about 6,000 is generally 
used as the fusing agent for cell fusion and polyethylene glycol 1500 is reported to exhibit the highest 
efficiency. The optimal density is preferably from 40 to 50% w/v depending upon the molecular weight of 
polyethylene glycol. If polyethylene glycol 1500 is used, for example, 1 ml per gram of tiie glycol of an 
20 RPMI-1640 not containing any fetal calf serum is dissolved therein and the solution is heated to 37*C at the 
time of use. Cell fusion is effected in the following manner. 

Rret the antibody-producing cells such as pulpar cells and myefoma NS-1 described above are 
washed with the RPMI-1640 not containing any fetal calf serum and are then mixed in a mbcing ratio of 4:1 
to 1 0:1 between the former and the latter in terms.of the number of cells. 800 g of tiie mixture is centrifuged 
25 for 5 mmutes to form a pellet and tiie medium is completely removed by decantation. The fusing agent 
heated to 37»C is tiien added dropwise with stirring at a rate of 1 ml per about 1 to 2x 10« cells. While stirring 
IS being continued, 10 ml of tiie serum-free medium is gradually added in the course of 5 to 10 minutes, for 
example, and 400 g is finally centrifuged for 5 minutes to remove polyethylene glycol. The residue is 
suspended again in 20 to 200 ml of RPMI-1640 containing 15% v/v fetal calf serum to complete the fusion. 
30 Nextisolation from the parent cell can be effected by incubation in the HAT medium in the following 
manner (HAT selection). Pirst, 0.2 ml of the suspension described above (number of cells: 10* to 10*") is 
placed in each hole of a tissue culture plate having 96 holes. The half of the medium is replaced by tiie HAT 
medium every two to four days. From 14tii days onward, tfie replacement of tiie medium is made at least 
twice by an HT medium, followed then by an RPMI medium. 
35 In tills HAT selection, the parent ceils are extinguished and only the fused cells remain. Next only tiie 
ceils tiiat produce tiie intended non-A, non-B hepatitis-associated antibody are screened from tiie residual 
fused cells while checking, is made whetiier or not tiie intended antibody is being produced, by a suitable 
method such as a passive hemagglutination process (PHA process). In tiie examples below, the antibody 
producibility is judged positive if tiie agglutation titer is at least four times as much when measured by tiie 
40 PHA process. 

Next, tiia antibody positive fused cells are fractionated and Incubated by a suitable metfiod to prepare 
a monoclone cell strain originating from single cells. This procedure Is referred to as "cloning" and tiie 
cloning method Is preferably a limiting dilution method as described below. 

That is, tiie cell suspension Is diluted to a concentration of 15 cells/ml using an RPMI-1640 medium 

45 which IS supplemented wrtii fetal calf serum and with tiiymocyte of tiie BALB/C mouse as tiie feeder. The 
suspension is placed in a tissue culture plate having 96 holes at a rate of 0.2 ml (3 cells/hole) and the 
antibody producibility of tiie incubation supernatant of tiie hole or holes in which cell multiplication is 
observed Is checked in the same way as screening. 

This cloning operation by limiting dilution is repeated tiiree times in all at a rate of one ceil/hole 

^ fi«r.K f ^^"^^ tiie fflcamples below, tiie results obtained by tiie procedures ranging from the 
finish of tiie fusion till tiie end of tfie cloning are as follows. Among 315 holes of tfie tissue culture plates 
having 96 holes in which incubation is first made after fusion, 150 holes show tiie presence of tiie cells in 
tiie HAT mediums. Among tfiese 150 holes, 16 holes contain tiie cells having an antibody producibility 
From these holes, monoclonal cell strains of 14 clones are finally obtained by tfie cloning operatiori 

55 descnbed above. 

TTie monoclonal antibody in tiie incubation supernatant obtained by In vitro Incubation of these strains 
IS precipitated by an ammonium sulfate process, and is dialyzed by PBS. By performing analysis ft>r 
immunoglobulin by ttie microOuchteriony's test (MO), tiie presence of I^GI or LM was confirmed. 

The positive hybndoma that is monodoned by cloning can be multiplied by in vitro or In vh^o 
go incubation in the following manner. 

In vitro incnibation is a metiiod which can afford a pure monoclonal antibody not containing otfier 
immunoglobulins. This can be effected by incubating tiie positive hybridoma In accordance wfth tiie 
present invention in a suitable nutrient medium such as an RPMI-1640 which is supplemented witii fetal 
calf serum. 

55 In vwo incubation is a metiiod which results in slight contamination witii otiier immunoglobulins but 
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can produce large quantfties of monoclonal antibody. This method can be practiced in the following 
manner, Pristane {2,6,1 0,14-tetramethylpentadecane) is abdominally administered in advance to a BALB/C 
mouse and, after the passage of at least two days, the positive hybridoma in accordance with the present 
invention Is abdominally administered so as to multiply and fix the antibody as the ascites tumor inside the 
5 body of the mouse. After incubation, ascitic and/or blood serums are collected and subjected to 
isolation-punfication procedures such as salting out chromatography and the like, to provide the 
monoclonal antibody of the present ivention. For example, as will be illustrated below in the examples, 0.5 
ml of pristane is abdominally administered to a BALB/C mouse and, after 2 to 30 days, 2-4x10^ positive 
hybridomas are abdominally administered. Two to three weeks later, ascitic serum is collected and an 

70 antibody activity specific to the non-A, non-B hepatitis-associated antigen is confirmed by the PHA and MO 
methods. The immunoglobulin is then fractionated by chromatography using Sephacryl® S-200 and the 
positive fraction is confirmed by the PHA method and is then pooled. 

As will be Illustrated later in the examples, the monoclonal antibody of the present invention exhibits a 
specific antigen-antibody reaction with the non-A, non-B hepatitis-associated antigen. This is the property 

ts that characterizes the antibody of the present invention. By utilizing this property, there can be provided a 
diagnostic reagent which can extremely sensitively detect and determine the non-A, non-B hepatitis- 
associated antigen as well as the non-A, non-B hepatitis-associated antibody, as will be also illustrated in 
the examples. The diagnostic reagent obtained thereby contains the monoclonal antibody of the present 
Invention as the essential and principal component. 

20 The diagnostic reagent of the present invention may utilize any immunological test methods using the 
antibody of the present invention and can be suitably prepared in accordance with the immunological test 
methods to be employed. When a method such as micro-Ouchterion/s test (MO), Immunoelectrophoresis 
(lES, lEP), complement fixation (CF), immune adherence hemagglutination (lAHA) or single radial 
immunodiffusion (SRIO) is used, the antibody of the present invention may be used as such in a suitable 

25 preparation. When, for example, the single radial immunodiffusion method is used, a suitable support is 
first selected from the group consisting of agar, agarose, starch, and polyacrylamide gel, and the support is 
heatrdissoh^ed in a buffer. Then the antibody of the present invention is added thereto and the resulting 
solution is caused to flow onto a glass plate or charged into a plastic container and then cooled to effect 
solidification. Rnally a hole for charging the serum to be tested is bored on the solidified gel plate. 

30 When the reverse passive hemagglutination (R-PHA) method, the radioimmunoassay (RIA) method, 
the enzyme-linked antibody (EIA) method are used as the test method, the antibody of the present 
invention may be used in the form of a suitable combined body. When the reverse hemagglutination 
(R-PHA) method is used, for example, the antibody of the present invention is combined with fine carrier 
particles. The erythrocytes of mammals or birds are preferred as the fine carrier particles but others such as 

35 polystyrene latex, polyester latex, vinyl chloride, bentonite, glass beads, may also be used. The antibody of 
the present invention can be combined with these fine canler particles by use of glutaraldehyde, 
formaldehyde, tannic acid, bisdiazotized benzidine, chromium chloride or carbodlimide. 

When the radioimmunoassay (RIA) method is used, the antibody of the present Invention must be 
labelled with an isotope. '^'I and '^1 can be used as the isotope and can be combined with the antibody of 

40- the present invention by the chloramine T method. 

When the enzyme-linked, immunoadsorbent (EUSA) method is used, the antibody of the present 
Invention must be combined with an enzyme. Examples of such enzymes are glucose oxidase, alkali 
phosphatase, peroxidase or 3-galactosidase. Glutareldehyde can be used as the coupling agent for this 
purpose. 

4s The diagnostic reagent of the present invention can be used not only for the diagnosis of non-A, non-B 
hepatitis but also as an experimental detection or determination reagent for non-A, non-B hepatitis- 
associated antigen as well as for one-A, non-B hepatitis-associated antibody. For this reason, the term 
"diagnostic reagent" in the present invention should not be interpreted too narrowly but be interpreted to 
embrace these reagents. 

50 The following experimental examples will illustrate the usefulness of the monoclonal antibody and 
reagent of the present invention. 

Experimental Example 1 
Samples: 

55 (a) Non-A, non-B hepatitis-associated antigen obtained by isolation and purification from non-A, non-B 
hepatitis autopsy liver and having the following physicochemical properties (hereainafter referred to as 
"AN-6520"): 

molecular weight: 1,500,000 or more (gel filtration) sedimentation constant (10""): 51.5S 
(ultracentrifugal analysis) 
so buoyant density (g/cm*): 1.1&— 1.25 (in cesium chloride and in potassium bromide) 
particle diameter (nm): 26—37 

electrophoretic mobility: o^— Oi globulin region (in agarose gel). 

(b) semm of non-A, non-B hepatitis patients (antibody positive against AN-6520) 

(c) purified antibody from the semm of the immunized rabbit described in the item "Preparation of 
55 Purified Antibody" in Example HI); hereinafter referred to as "AN-6520 antibody". 



5 



0 092 249 



^ (d) ascitic serum obtained in Example 2 and produced from the hybridoma AT-F-1 obtained in Example 
^ (e) ascitic serum obtained in Example 2 and produced from the hybridoma AT-F-3 obtained in Example 

5 

Method: 

0.8% (w/v) of Agarose® A-45 (Nakarai Kagaku), 0.02M EDTA • 3Na, 0,1 M sodium chloride and 0.1% 
NaNs were dissoh^ed in a Tris-HCI buffer (0.01 M, pH 7.5) to prepare a 1.5 mm-thick agarose gel plate. A 
detection test was carried out for each sample (a) through (e) In accordance with the micro-Ouchterlon/s 
10 method. 

Results: 

The results are shown in Rgure 1, which is a schematic view showing the state of occurrence of 
precipitin lines generated by the reaction inside the agarose gel. Round frames a through e represent 

16 arrangements of areas in which the corresponding samples are spotted. It can be observed from Rgure 1 
that the monoclonal antibody of the present invention in the ascitic serum forms clear precipitin lines with 
the antigen AN-6520 and that each of the predpitin lines merges with those formed between AN-6520 and 
the AN-6020 antibodies from the serum of non-A, non-B hepatitis patients and from that of the immunized 
rabbit It can be thus understood that the monoclonal antibody of the present invention exhibits a specific 

20 antigen-antibody reaction with the non-A, non-B hepatitis-associated antigen and this specificity is peculiar 
to other non-A, non-B hepatits-assodated antibodies and has immunological identity. 

Experimental Example 2 

Roughened surface glass beads (diameter 5.0+0.2 mm) prepared in the manner which will be 
25 described in Example 2 and sensitized by the monoclonal antibody of the present invention were placed in 
a test tube and 100 Ml each of AN-6520 solutions having varying concentrations were added. The mixtures 
were left standing at 40^ for 2 hours so as to sufficiently couple the antibody with the glass beads. The 
uncoupled protein was then washed three times with a 0.1% PBS solution of Tween 20. The monodonai 
antibody, prepared in advance in the manner which will be described in Example 5 and labelled with ^^1, 
30 was diluted with 1% BSA (containing 0.1% NaNs) to give a count of 1 xlO« cpm. 100 pi of this solution was 
added to the glass beads described above, and was left standing at 40*0 for 1 hour. After washed three 
times with the 1% PBS solution of Tween 20, each sample was counted. 

Results: 

35 The results are shown in Rgure 2. The count was 200 cpm on the average when the concentration of 
AN-^0 was 0 ng/ml (control). The measured sensitivity of AN-6520 in the test method described above 
was found to be 0.75 ng/ml because the possibiity of being antigen-positive was generally recognized when 
an S/N ratio was at least Zl (where S represents a cpm value of each sample and N does that of the 
control). In other words, the monoclonal antibody of the present invention makes it possible to carry out 

40 the t^ having a sensitivity of as high as 0.75 ng/ml. 

Experimental Example 3 
Samples: 

Serums A and B collected from two non-A, non-B hepatitis patients ware diluted in the multiples of 
45 dilution plotted on the absdssa of Rgure 3 to use as the samples. Serum N (number of samples: 4) that was 
antibody-negative and serum P (number of samples: 4) that showed an antibody titer of at least 32 times as 
high, when measured in advance by the PHA metiiod, were used as the controls. 



50 Method: 

A serum dilution was prepared by adding 40 nl of an RIA buffer (prepared by dissolving 1% BSA and 
0.1% NaN, in PBS) to 10 pi of each sample. Separately, an antigen solution was prepared by dlssoh^ing 
AN-^0 in the RIA buffer in 200 ng/ml. 50 pi of «ach seruni dilution and 50 pi of the antigen solution were 
placed in a test tube and left standing at 3T»C for 60 minutes and at 4»C for day and night Glass beads that 

55 were prepared in accordance witti the method of Example 4 were added to each test tube and left standing 
at 40*C for 2 hours. The content was washed three times with a 0.1% PBS solution of Tween 20. The 
solution WM adjusted to a count of 1 xlO* cpm in the manner described in Experimental Example 2. After 
10 pi of an ^^-iabelled antibody solution was added, the mbcture was left standing at 40^ for one hour and 
tften washed tfiree times wttii a 1% PBS solution of Tween 20. Each sample was tiiereafter counted. The 

so antigen inhibition ratio was calculated for each sample in accordance with the following formula: 

Ncpm-Scpm 

antigen inhibition ratio=100x 

Rcpm-Fcpm 
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where Scpm is a count for the sample, and Ncpm and Pcpm are mean values of counts for the serums N 
and P, respectively. 

Separately, antibody titers of the serums A and B were measured by the PHA method. 
5 Results: 

The results are shown in Rgure 3, which illustrates the relation between the multiples of dilution of the 
sample serum and the antigen inhibition ratio. Une marked by 0 refers to the serum A and line marked by 
0 refers to the serum B. The antibody titer was 16 times for the serum A and 8 times for the serum B when 
measured by the PHA method. 

70 Generally, a serum is recognized as antibody-positive when the antigen inhibition ratio exceeds 50%; 
hence, the serum A was recognized as antibody-positive up to a dilution of 1 60 times and the serum B up to 
a dilution of 80 times when measured by the measuring method described above. When measured by the 
PHA method, on the other hand, the limit was found to be 16 times for the serum A and 8 times for the 
serum B. Accordingly, the sensitivity was improved by about 10 times by the measuring method described 

IS above. It can be thus appreciated that thie diagnostic reagent containing the monoclonal antibody of the 
present invention as its principal Ingredient and utilizing the RIA method as the measuring method had 
high usefulness. 

Experimental Example 4 

20 The antigen inhibition ratios were determined for serums of various hepatitis patients in accordnce 
with the method described tn the item "Method" in Experimental Example 3 and when the antigen 
inhibition ratios exceeded 70%, there were recognized as being antibody-positive. The results are 
illustrated in Table 1 for each pathogenic virus and disease. 



2S TABLE 1 



30 


^"^^ Pathogenic 
virus 

Disease ^\ 


Non-A, non-B 
type virus 


Type B 
virus 


Type A 
virus 


Viruses other 

than those 
described and 
non-virus 




acute 
hepatitis 




(44.4) 


0/6 


0/3 


0/3 


35 


chronic 
hepatitis 




5^16 
(31.3) 


0/11 




0/2 


40 


hepato- 
cirrhosis 






0^ 






primary 
hepatoma 




m 








46 


metastatic 
hepatoma 










0/1 




total 




9/30 
(30) 


0/22 


0/3 


0/6 



50 

In this table, figures of the denominator represent the number of cases, those of the numerator 
represent the number of positive cases and those in parentheses represent the percentage of positive 
cases. From Table 1, rt can be appreciated that the diagnostic reagent of the present invention can 
specifically detect non-A, non*B hepatitis. 

55 

Experimental Example 5 
Samples: 

Tweh^e hybridomas (12 kinds of hybridomas described In the column "Hybridoma" of Table 2 
produdng the monoclonal antibody were selected for twelve clones having an agglutination antibody titer 

so of at least 4 times among the clones of Example 1 and intraperitoneal incubation was carried out in the 
manner described in Example 2. The resulting ascitic serums were used as the samples. The control was 
prepared in the following manner. Pulpar cells of a BALB/C mouse immunized to a Friend's leukemia virus 
and NS-1 were fused and the resulting hybridoma (listed as "A-12" in the column "Hybridoma" in Table 2) 
was intraperitonealty incubated in the manner described in Example 2 to obtain an asdtic serum 

65 (monoclonal antibody IgG). 
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Method: 

The following procedures (1) through (3) were carried out for each sample. 

(1) The antibody titer was determined by the PHA method described in Example 1. 

(2) The formation of precipitin lines was observed for samples of 10-fold and 1000-fold dilutions by the 
5 MO method described in the item "Method" in Example 1. 

(3) After each sample was diluted 1,000 times, the inhibition ratio for the added antigen was 
determined by the RIA method described in the item "Method" in Experimental Example 1. 

Results:' 

10 The results are illustrated in Table 2. In the description of the MO method, symbols have the following 
meaning: 

++: strongly positive 
+: positwe 
IS ±: weakfy posrth/e 
-: negative. 

TABLE 2 



20 Precipitin line by the 

MO method 

Hybridoma PHA Antigen 

identifi- antibody dilution dilution inhibition ratio 
cation titer lOx lO^x by RIA method 



25 


AT-F-1 


10« 


++ 




89% 




AT-F-2 


io« 


++ 


++ 


97% 


30 


AT-F-3 


io« 


++ 


+ 


92% 




AT-F-4 


10« 


++ 


+ 


>99.5% 




AT-F-5 


10» 


++ 




57.5% 


35 














AT^ 


10«— 10' 


++ 


+ 


>99.5% 




AT-F-7 


10« 


++ 


+ 


98.5% 


40 


AT-F-9 


10' 


++ 


+ 


78.5% 




AT-F-IO 


io« 


++ 


+ 


>99.5% 




AT-F-11 


io» 


++ 




>99.5% 


45 














AT-F-12 


10" 


++ 


+ 


99.2% 




AT-M3 


10» 


++ 




88.5% 


SO 


A-12 








0% 



It can be appreciated from Table 2 that all of the monoclonal antibodies of the present invention have 
high titers. 

55 The present invention will be described in more detail with reference to the following examples 
thereof. 

Example 1 

AN-6S20 was dissoh^ed in a phosphate buffered saline (PBS) to prepare 85 jig/ml of an antigen 
solution. 0.2 ml of the antigen solution and 0.2 ml of a Freund's complete adjuvant were mbced and 
subcutaneously dosed to BALB/C mice. 100 days later, 0.2 ml of the antigen solution was intravenously 
dosed to the same mice. Three days later, the spleen of each mouse was enudeated and was finely milled 
an RPMM640 medium. The raiting cell suspension was wash^ three times in RPMM640 by 
centrifugal separation and was again suspended in RPMM640. 1.28x10' pulpar cells and 3.2x10' myeloma 
55 cells (NS-1) that were washed once in advance in RPMM640 were mbced and 800 g of the mixture was 
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centrifuged for 5 minutes to prepare a pellet and to remove the medium. 1 ml of a solution prepared by 
dissolving Polyethylene giycol-4000 (Nakarai Kagaku) in RPIVII-1640 in 50% w/v was added dropwise to the 
pellet with stirring and 10 ml of RPMI-1640 was gradually added in the course of 5 to 10 minutes while 
stirring was continued. Rnally, 400 g of the mixed solution was centrifuged for 5 minutes to remove 

5 polyethylene glycol and was suspended again In 64 ml of the RPMM640 medium containing 15% v/v of a 
fetal calf serum. Next, 0.2 ml {number of cells: 5x10*) each of the suspension described above was placed 
in 315 holes of 96-ho!e tissue culture plates and the half of the incubation supernatant was replaced by an 
HAT medium {an RPMI-1640 medium to which 136.1 mg/ml of hypoxanthine, 1.76 mg/ml of amlnopterin, 
38.75 mg/ml of thymidine and 15% v/v of the fetal calf serum were added) every two to three days from the 

to next day (HAT selection). Ten days later, the presence of fused cells was observed in 1 50 holes out of 315 
holes. The Incubation supernatant was screened in accordance with the PHA metfiod and the holes having 
the agglutination antibody titer of at least 4 times were found to be 16 holes. 

Each positive cell of these 16 holes was diluted by the RPMI-1640 medium supplemented with 15% v/v 
of the fetal calf serum and with 3x10*/ml of the thymocites of the BALB/C mouse and 0.2 ml (number of 

ts cells: 3) each of the dilution was placed In each hole of a 96-hole tissue culture plate for incubation. The 
incubation supematant was screened in accordance with the PHA method as the cloning operation so as to 
select the antibody-producing cell strain (limiting dilution). This cloning operation was repeated twice for 
each antibody-positive cell at such a dilution ratio at which one cell was placed in one hole. Rnally, 
antibody-producing fused cell strains of 14 clones could be obtained. The hybridomas for them were 
20 named AT-F-1 through AT-F-14, respectively. 

20 ml of a saturated ammonium sulfate solution was added to 20 ml of the incubation supematant of 
each cell strain and the mixture was left standing at room temperature for one hour and was then 
centrifuged at 9,000 r.p.m. for 20 minutes. The resulting precipitate was dissolved again in 0.5 ml of PBS 
and was dialyzed by PBS for one day. The sub-classes of the immunoglobulin were determined for the 
25 resulting concentrated protein solution by the MO method and by the gel filtration method. It was found to 
be IgGI and IgM. Screening by the PHA method was carried out in the following manner. 

(1) Preparation of purified antigen: 

About 5 g of the autopsy liver of a non-A, non-B hepatitis patient was sliced and homogenized by 
30 adding 20 ml of Tris-HCI buffered saline (0.01 M, pH 7.5). Next, the solution was centrifuged at 1 0,000 r.p.m. 
for 20 minutes and the homogenate supematant was collected to obtain a liver homogenate supematant 
before Isolation and purification. 

10 ml of the liver homogenate supematant was charged in a column (2.6x90 cm) packed with 
Sephacryt S-200 (a product of Pharmacia) equilibrated in advance with a Tris-HCI buffered saline (0 01 M 
3S pH 7.5), and was eluted by a Tris-HCI buffered saline (0.01 M, pH 7.5). A fraction corresponding to the first 
peak having an antigen activity was pooled by continuously monitoring the eluate with ultraviolet 
absorption at 280 nm. The antigen activity was determined by agar gel diffusion. The fraction thus collected 
was concentrated by ultrafiltration (PM-10, a product of Amicon Corporation. 

The resulting concentrate was subjected to elution in the same manner as described above but using 
40 Sephacryl S-300 (a product of Pharmacia) in place of tiie Sephacryl S-200, and was again concentrated bv 
ultrafiltration. 

5 ml of the resulting concentrate was subjected to sucrose density gradient centrifugation (24,000 
r.p.m„ 16 hours). The density gradient ranged from 5 to 60%. (w/v) and 10 ml each at 5%, 15%, 25% and 
35% and 5 ml each at 45% and 60% were obtained. The concentrate was added to tiie uppermost portion. 
45 After the treatment fractionation was carried out at a rate of 2.5 ml/tube and a fraction corresponding to a 
sucrose density of 25 to 40% and having an antigen acth/ity was pooled. The fraction thus pooled was 
dialyzed by a Tris-HCI buffered saline (0.01 M, pH 7.5) and was concentrated by ultrafiltration (PM-10, a 
product of Amicon Corporation). 

Next, the resulting concentrate was subjected to cesium chloride equilibrated density gradient 
so centrifugation (40,000 rpm, 20 hours). Samples of 4.5 ml each were prepared within the density gradient 
range of 1.00 to 1.50 g/cm' and tiie concentrate was added to the uppermost portion. After the treatment 
fractionation was effected at a rate of 0.2 ml/tube from the upper tube layer and a fraction corresponding to 
cesium chloride density of 1.15 to 1.25 g/cm' and having an antigen activity was pooled. The specific 
gravity of each fraction was measured with an Abbe's refractometer and each fraction pooled was dialyzed 
55 by a Tris-HCI buffered saline (0.01M, pH 7.5). 

The physicochemical properties of the substance contained in the resulting solutions are tabulated 
below and the substance was used as the purified antigen: 

molecular weight: 1300,000 or more (gel filtration) 

sedimentation constant (10~^*): 51.5S (ultracentrifugal analysis) 
so buoyant density (g/cm*): 1.15— 1*25 (in cesium chloride and In potassium bromide) 

particle diameter (nm): 26—37 

electrophoretic mobility: Qi—a^ globulin region (in agarose gel). - 

(2) Preparation of sensitized erythrocyte: 
55 Sheep blood was charged in a centrifugal tube and centrifugation was repeated five times at 2,000 
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r.p.m. for 10 minutes using a saline to wash the erythrocytes. A phosphate buffered saline of pH 7.5 and 
0.15M was added to the erythrocytes m a 5% concentration. One-fifth by volume of a glutaraidehyde 
solution prepared in a 2.5% concentration using the same phosphate buffered saline was added to a 
suspension of the above-mentioned erythrocytes, and the mixture was reacted with stirring at room 

5 temperature for about 5 hours to fix the erythrocytes. Next, this solution was centrifuged to obtain fixed 
erythrocytes, which were washed several times by centrifugatton using the saline. The fixed erythrocytes 
were then prepared in the form of a 5% suspension using the above phosphate buffer and the same 
quantity of a tannic acid soJution prepared in 5 mg/dl using the same phosphate buffered saline was added 
to the solution. The mixed solution was then stirred for 30 minutes, and centrifuged to obtain tannic 

to acid-treated, fixed erythrocytes, which were further washed several times by centrifugation using a saline. 
The phosphate buffer was added to the tannic acid-treated, fixed erythrocytes, thereby forming a 5% 
erythrocyte suspension. 

The erythrocyte suspension was mixed with the same quantity of a solution obtained by preparing the 
solution of the purified antigen in a protein concentration of about 10 (ig/ml (antibody dilution ratio 1:20) 
15 using the phosphate buffered saline, and was stirred at room temperature for 60 minutes to achieve 
sensitization. The solution was centrifuged to obtain sensitized blood cells, which were washed several 
times by centrifugation using the saline. A phosphate buffered saline containing 2% normal rabbit serum 
was added to the resulting sensitized blood cells to obtain a 7% blood cell suspension. This sensitized 
blood cell suspension was used as a diagnostic reagent in accordance with the PHA method 

20 

(3) Method: 

25 fil of a phosphate buffered saline (O.ISiVi, pH 7.5) containing 2% normal rabbit serum was added 
dropwise into a microtitration plate (V-type) made of acryl resin and the test serum was diluted by 2" times 
in two series- 25 ^1 of a phosphate buffered saline (0.1 5M, pH 7.5) containing 2% normal rabbit serum was 
25 added to one of the series while 25 (iJ of a 100-fold dilution of the purified antigen was added to the other. 
After incubation at 37^ for 30 minutes, the sensitized blood cells were added and the plate was further 
incubated at room temperature for 2 hours to confirm the occurrence of agglutination. The anti-body titer 
was expressed as the redprocal of the highest dilution of the sample that showed hemagglutination of the 
purified antigen. 

30 

Example 2 

0.5 ml of pristane (2,6,10,14-tetramethylpentadecane) was intraperitoneally dosed to a BALB/C mouse 
and 2 to 30 days later, the antibody-producing strain {corresponding to the cell number of 2—4x10®) 
obtained in Example 1 was intraperitoneally dosed to the same mouse. Two to three weeks later, the ascitic 
35 serum was collected. When measured by the PHA method, it was found to have an agglutination antibody 
titer of about 10*— 10^. The ascitic serum was a nutrient composition containing the monoclonal antibody 
of the present invention. 

Example 3 

40 2 mi of the ascitic serum obtained in Example 2 was charged in a Sephacryl S-200 column (26x36 cm) 
and was fractionated in 5 ml fractions using an eluent prepared by adding 0.01 5M sodium chloride, 0.002IVi 
of EDTA-3Na and 0.1% NaNg to a 0.01 M Tris-HCI buffer (pH 7.5). Each frartion was screened by the PHA 
method and fractions that were antibody positive were pooled to obtain the purified matter. The yield was 
34.4 mg as IgG. The product was adjusted in a protein content of about 1 mg/ml and was f reeze-preserved. 

45 When measurement by the PHA method at this concentration was carried out the agglutination antibody 
titer was found to be 60,000 times. 



Example 4 

50 (Roughened surface glass beads (diameter: about 5 mm) were placed in a 2% acetone solution of 
3-aminopropyitriethoxysiiane, stirred at room temperature for 30 minutes and washed by PBS. Next, a 10% 
PBS solution of glutaraidehyde was added and the mbcture was stirred at room temperature for 3 hours and 
then washed by PBS. 12.5 lig/ml of the purified monoclonal antibody obtained in Example 3 was added to 
the resulting aldehyde glass beads, left standing at 4"C for a night again washed with PBS and thereafter 

55 stored in a 5% BSA solution (containing 0.1% NaN,) at 4X. 

The product obtained in this Example was glass beads that were surface-coated with the monoclonal 
antibody and could be used as a diagnostic reagent utilizing the antibody sandwich method- 
Example 5 

60 *^-Na of 0.5 mCi (1.85 • 10^ S'M and 0.29 ml of a O.QSM phosphate buffered saline (pH 7.5) were added 
to 10 Hi of the purified monoclonal antibody (protein content of 1 mg/ml) obtained in Example 3, and 2 ^1 of 
a solution obtained by dissolving chloramine T in distilled water at a rate of 2.5 mg/ml was further added. 
The mbcture was stirred at 4X for 5 minutes. Next a solution prepared by dissolving sodium metabisulfite 
in distilled water at a rate of 2.5 mg/ml was added to stop the reaction. An ^^Wabelled substance was 

S5 immediately isolated from free '^1 by centrifugal gel filtration using Biogel® P-10. The specific activity of 
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the resulting ^^l-labelled substance was found to be approximately 10 to 20 \xC]/\ig (3.7—7.4 • 10 S'Vpg)* 
This ^^l-labelled substance was used as a diagnostic reagent utilizing the RIA method. 

Example 6 

5 The purified monoclonal antibody obtained in Example 3 was concentrated in 5—10 mg/ml and 0.3 ml 
of alkali phosphates (5 mg/ml) was added to and stirred with 0.1 to 0.2 ml of the concentrate. Next, 50 \x\ of a 
2.5% glutaraldehyde solution was added, followed by stirring at room temperature for 30 minutes. The 
solution was dialyzed by a Trfs-HCI buffer (pH 8.0) for a day and night, and centnfuged at 2,000 r.p.m. for 10 
minutes. The supematant was used as an enzyme-linked antibody for a diagnostic reagent utilizing the El A 

to method. 

Example 7 

Sheep blood was charged In a centrifugal tube and centrifugation was repeated ftve times at 2,000 
r.p.m. for 10 minutes using a saline to wash the erythrocytes. A phosphate buffered saline of pH 7.5 and 

fs 0.1 5M was added to the erythrocytes in a 5% concentration. One-fifth by volume of a glutaraldehyde 
solution prepared in a 2.5% concentration using the same phosphate buffered saline was added to a 
suspension of the above-mentioned erythrocytes^ and the mixture was reacted under stirring at room 
temperature for about 5 hours to fix the erythrocytes. Next, this solution was centnfuged to obtain fixed 
erythrocytes, which were washed several times by centrifugation using the saline. These fixed erythrocytes 

20 were then prepared In the form of a 5% suspension using the above-mentioned phosphate buffer and the 
same quantity of a tannic acid solution prepared in 5 mg/ml using the same phosphate buffered saline was 
added to the solution. The mixed solution was then stirred for 30 minutes, and centnfuged to obtain tannic 
acid-treated, fixed erythrocytes, which were further washed several times by centrifugation using the 
saline. The phosphate buffer was added to the tannic acid-treated, fixed erythrocytes, thereby forming a 

25 5% erythrocyte suspension. 

The erythrocyte suspension was mixed with the same quantity of a solution obtained by diluting the 
purified monoclonal antibody obtained in Example 3 in a protein concentration of about 10 ng/ml using the 
phosphate buffered saline, and was stirred at room temperature for 60 minutes to achieve sensitization. 
The solution was centrifuged to obtain sensitized blood cells, which were then washed several times by • 

30 centrifugation using the saline. A phosphate buffered saline containing 2% normal rabbit serum was added 
to the resulting sensitized blood cells to obtain a 7% blood cell suspension. This sensitized blood cell 
suspension was used as a diagnostic reagent utilizing the R-PHA method. 

Claims 

35 

1. A non-A, non-B hepatitis-associated monoclonal antibody exhibiting a specific antigen-antibody 
reaction with a non-A, non-B hepatitis-associated antigen obtained by isolation and purification from 
non-A, non-B hepatitis autopsy liver, said antigen having the following physicochemical properties: 

molecular weight: 1,500,000 or more (gel filtration), 
40 sedimentation constant (10""): 51.5S (ultracentrifugal analysis), 

buoyant density (g/cm^): 1.15-1.25 (in cesium chloride and In potassium bromide) 

particle diameter (nm): 26-37 

electrophoretic mobility: o^ — Ct globulin region (in agarose gel), 

said antigen having the following Immunological properties: it undergoes a precipitation reaction in an 
45 agarose gel with the serum of covalescent non-A, non-B hepatitis patients, sheep erythrocytes sensitized 
by said antigen exhibit specific and highly sensitive passive hemaglutination with the serum of covalescent 
non-A, non-B hepatitis patients, it does not react with HAV antibody, anti-HBs, anti-HBc, anti-HBe, anti-5, 
HC antibody, HB antibody, Aral antibody, F antibody, normal human liver supematant antibody and normal 
human plasma antibodies. 

so 2. The non-A, non-B hepatitis-associated monoclonal antibody as defined in Claim 1 wherein said 
monoclonal antibody is produced by in vivo or in vitro incubation of a hybridoma, said hybridoma being 
obtained by the steps of sensitizing an animal by said non-K non-B hepatitis-associated antigen of Claim 1 , 
collecting an antibody-producing cell from said animal, fusing said cell with a myeloma cell, selecting in an 
HAT medium, screening as regards the antibody producibility and then carrying out cloning. 

55 3. The nort-A, non-B hepatitis-associated monoclonal antibody as defined in Claim 1 or 2 wherein said 
animal Is a mouse. 

4. The non-A, non-B hepatitis-associated monoclonal antibody as defined in any of Claims 1 through 3 
wherein said antibody-producing cell is a pulpar cell. 

5. The non-A, non-B hepatitis-associated monoclonal antibody as defined in any of Claims 1 through 4 
so wherein said meyloma cell is a murine cell. 

6. The non-A, non-B hepatitis-associated monoclonal antibody as defined in any of Claims 1 through 5 
wherein said cell fusion is effected using polyethylene glycol as a fusing agent 

7. The non-A, non-B hepatitis-associated monoclonal antibody as defined in any of Claims 1 through 6 
wherein said cloning is effected by limiting dilution. 

55 8. The non-A, non-B hepatitis-associated monoclonal antibody as defined in any of Claims 2 through 7 
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wherein said non-A, non-B hepatitis-associated monoclonal antibody is provided in the form of an 
incubation supematant of said hybridoma defined in any of Claims 2 through 7. 

9. The non-A. non-B hepatitis-associated monoclonal antibody as defined in any of Claims 2 through 7 
wherein said non-A, non-B hepatitis-associated monoclonal antibody is provided in the form of an ascitic 

5 serum obtained by dosing an animal having a suitable tissue with said hybridoma defined in any of Claims 
2 through 7. 

10. A diagnostic reagent for non-A, non-B hepatitis, containing, as its essential ingredient a non-A, 
non-B hepatitis-associated monoclonal antibody exhibiting a specific antigen-antibody reaction with a 
non-A, non-B hepatitis-associated antigen obtained by isolation and purification from non-A, non-B 

so hepatitis autopsy liver and having the following physicochemical properties: 

molecular weight: 1,500,000 or more (gel filtration) 

sedimentation constant (10"^'): 51.5S (ultracentrifugal analysis) 

buoyant density (g/cm'): 1.15-1.25 (in cesium chloride and in potassium bromide) 

particle diameter (nm): 26—37 
IS electrophoretic mobility: a^— a, globulin region (in agarose gel). 

11. The diagnostic reagent for non-A, non-B hepatitis as defined in Claim 10 wherein said diagnostic 
reagent utilizes the reverse passive hemagglutination method. 

12. The diagnostic reagent for non-A, non-B hepatitis as defined in Claim 11 wherein said reverse 
passive hemagglutination method uses sheep sensitized erythrocytes. 

20 13. The diagnostic reagent for non-A, non-B hepatitis as defined in Claim 10 wherein said diagnostic 
reagent uses the antibody sandwich method. 

14, The diagnostic reagent for non-A, non-B hepatitis as defined in Claim 13 wherein said antibody 
sandwich method uses sensitized glass beads and an ""l-labelled antibody. 

15. The diagnostic reagent for non-A, non-B hepatitis as defined in Claim 13 wherein said antibody 
25 sandwich method uses a sensitized solid phase and an alkaliphosphatase-labelled antibody. 



Patentansprflche 

30 1- Monoklonaler Antikdrper auf nicht-A, nicht-B-Hepatitis, welcher eine spezifische Antigen-AntikSrper- 
Reaktlon mit einem nicht-A, nicht-B-Hepatitis-assoziierten Antigen eingeht, wobei letzteres erhalten wurde 
durch Isolierung und Reinigung aus nicht-A, nicht-B-Hepatitis-Autopsieleber, und das genannte Antigen 
die folgenden physiko-chemischen Eigenschaften aufweist: 
Molekulargewlcht: 1.500.000 oder darCber (Gelfiltration), 
35 Sedimentationskonstante (10'"): 51,5S (analytische Ultrazentrifugatlon), 

Aufbiebsdichte (g/cm^): 1,15-1,25 (in CSsiumchlorid und in Kaliumbromid), 
Teilchendurchmesser (nm): 26-37, 

elektrophoretische Beweglichkeit: o^— a, -Globulin bereich (in Agarosegel), 
^ wobei das Antigen die folgenden immunologischen Eigenschaften aufweist: es unteriiegt einer 
40 Praziprtationsreaktion in einem Agarosegel mit dem Serum kovaleszenter nicht-A, nicht-B-Hepatitis- 
Patienten; Schaf-Erythrozyten, die mit dem genannten Antigen sensibilisiert wurden, zeigen spezifische 
und hoch empfindliche passive Hamagglutination mit dem Serum kovaleszenter nicht-A, nicht-B-Hepatitis- 
Patlenten; es reagiert nicht mit HAV-Antikdrper, anti-HBs, anti-HBc, anti-HBe, antl-6, HC-Antikorper, 
HB-Antikorper, Arai-Antikorper, F-Antik6rper, Antikorper im Oberstand von normaler menschlicher Leber 
45 und Antikdrper von normalem menschlichen Plasma. 

2. Monoklonaler Antikorper auf nicht-A, nicht-B-Hepatftis nach Anspruch 1, wobei der genannte 
monoklonale Antikdrper durch in vivo oder in vitro Inkubation eines Hybridoms hergestellt wird, und das 
genannte Hybridom mit Hilfe folgender Schrftte erhalten wIrd: 

Sensibilisieren eines Tieres mit dem genannten nicht-A, nicht-B-Hepatitis-assoziierten Antigen nach 
so Anspruch 1, Gewinnung einer Antikorper-produzlerenden Zelle aus dem genannten Tier, Fusion dieser 
Zelle mit einer Myelomzelle, Selektion in einem HAT-Medium, Screenen in bezug auf die Fihigkeit zur 
Antikorperbildung, und Ourchfuhren einer Oonierung. 

3. Monoklonaler Antikorper auf nicht-A, nicht-B-Hepatitis, wie er in Anspruch 1 oder 2 definiert ist, 
wobei das Tier eine Maus darstellt 

55 4. Monoklonaler Antikdrper auf nicht-A, nicht-B-Hepatitis, wie er in einem der AnsprOche 1 bis 3 
definiert ist, wobei die genannte Antikdrper-produzierende Zelle eine Markzelle darstellt 

5. Monoklonaler Antikdrper auf nicht-A, nicht-B-Hepatitis, wie er in einem oder mehreren der 
Anspruche 1 bis 4 definiert ist, wobei die genannte Myelomzelle eine Zelle der Maus darstellt 

a_ Monoklonaler Antikdrper auf nicht-A, nicht-B-Hepatitis, wie er in einem oder mehreren der 
50 Anspruche 1 bis 5 definiert ist wobei die ZelHusion unter Verwendung von Polyethylenglykol als 
Fusionierungsagens durchgefuhrt wird. 

7. Monoklonaler Antikdrper auf nicht-A, nicht-B-Hepatitis, wie er in einem oder mehreren der 
Anspruche 1 bis 6 definiert ist wobei die genannte Clonierung durch limltierende VerdOnnung erfolgt 

8. Monoklonaler Antikdrper auf nicht-A, nicht-B-Hepatitis, wie er in einem oder mehreren der 
55 AnsprQdie 2 bis 7 definiert ist wobei der genannte nicht-A, nidit-B-Hepatitis-assoziierte monoklonale 
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Antikdrper in Form eines Inkubationsuberstandes des genannten Hybridoms, wie es in einem oder 
mehreren der Anspruche 2 bis 7 definiert ist, zur VerfOgung gestellt wird. 

9. fVlonoklonaler Antikdrper auf nicht-A, nicht-B-Hepatitis, wie er in einem oder mehreren der 
Anspruche 2 bis 7 definiert ist, wobei der genannte nicht-A, nicht-B-Hepatitis-assoziierte monoklonale 

5 Antikdrper in Form von Ascites-Serum, das erhalten wird durch Verabreichen des Hybridoms, wie es in 
einem oder mehreren der Anspruche 2 bis 7 definiert ist, an ein Versuchstier mit einem geeigneten 
Gewebe, zur VerfQngung gestellt wird. 

10. Diagnostisches Reagens auf nicht-A, nicht-B-Hepatitis, welches als wesentlichen Bestandteil einen 
nIcht-A, nicht-B-Hepatitis-assoziierten monoklonalen Antikdrper enthait der eine spezifische Antigen- 

10 Antikdrper-Reaktion mrt einem nicht-A, nicht-B-Hepatitis-assoziierten Antigen zeigt wobei letzteres 
erhalten wird durch Isolierung und Reinigung aus nicht-A, nicht-B-Hepatitis-Autopsieleber, und die 
fdlgenden physiko-chemischen Eigenschaften aufweist: 
Molekulargewicht: 1.500.000 oder daruber (Gelfiltratlon) 
Sedimentationskonstante (10'^^): 51.5S (analytische Ultrazentrifugation), 
15 Auftriebsdichte (g/cm'): 1,15-1,20 (in Casiumchlorid und in Kaliumbromid), 
Teilchendurchmesser (nm): 26—37, 

elektrophoretische Beweglichkeit: Qj— ai-Globulinbereich (in Agarosegel). 

11. Diagnostisches Reagens auf nicht-A, nicht-B-Hepatitis nach Anspruch 10, wobe! das genannte 
diagnostische Reagens von der reversen passiven Hdmagglutinations-i\^ethode Gebrauch macht 

20 12. Diagnostisches Reagents auf nicht-A, nicht-B-Hepatitis nach Anspruch 11, wobei zur reversen 
passiven H3magglutinations-Methode sensibilisierte Erythrozyten von Schaf venA^endet werden. 

13. Diagnostisches Reagents auf nicht-A, nicht-B-Hepatitis nach Anspruch 10, wobei das genannte 
diagnostische Reagens von der Antikdrper-Sandwich-iVlethode Gebrauch macht 

14. Diagnostisches Reagens auf nicht-A, nicht-B-Hepatitis nach Anspruch 13, wobei zur Antikorper- 
25 Sandwich-Methode sensibilisierte Glaskugelchen und ein ^^l-markierter Antikdrper verwendet werden. 

15. Diagnostisches Reagens auf nicht-A, nicht-B-Hepatitis nach Anspruch 13, wobei zur Antikdrper- 
Sandwich-Methode eine sensibilisierte Festphase und eine mit Alkaliphosphatase markierter Antikdrper 
verwendet werden. 

30 Revendlcations 

1. Antlcorps monoclonal associd d I'hdpatite non-A, non-B donnant lieu ^ une reaction antig^ne- 
anticorps sp^ffque avec un antigdne assod^ h I'hepatite non-A, non-B, obtenu par isolement et 
purification k partir d'un foie attaint d'h^patite non-A, non-B, prdlevd par autopsie, ledit antigdne ayant les 
35 proprldt^ physico-chimiques suivantes: 

Poids mol^culaire: 1 500 000 ou plu& (filtration sur gel) 
Constante de sedimentation (10""): 51,5S (analyse par ultra-centrifugation) 
Masse vofumique apparente (g/cm^): de 1,15 k 1,25 (dans du chlorure de c6sium et dans du bromure 
de potassium). 
40 DiamStre de particule (nm): de 26 d 37 

Mobility dlectrophor§tlque: region des globulines at~<x^ (dans du gel d'agarose), 
ledit antig^ne ayant les propn6t6s Immunologiques suivantes: 

II subrt une reaction de prtelpitation dans un gel d'agarose avec le sdrum de patients attaints d'h^patite 
non-A, non-B en phase de convalescence, des dthythrocytes de mouton sensibllls^ par I'antig^ne ont une 

45 sensibility spictfique et dievde d I'hdmagglutination passh^e avec le sdrum de patients attaints d'h^patite 
non-A, non-B en phase de convalescence, II ne rdagtt pas avec un antlcorps dirig^ contra le virus de 
rh6patite A, un anticorps anti-HBs, anti-HBc, anti-HBe, anti-5, un anticorps anti-HC, un anticorps anti-HB, un 
anticorps de Arai, un anticorps antifacteur F, un anticorps de sumageant de foie humain normal ainsi que 
divers anticorps de plasma humain normal. 

so 2. Anticorps monoclonal assodd d rh^patita non-A, non-B, selon la revendication 1, pr^pard par 
incubation in vivo ou in vitro d'un hybridome, ledit hybridome dtant obtenu en sensibillsant un animal avec 
ledit antigdne associd h Th^patite non-A, non-B de la revendication 1, en recueillant une cellule productrice 
d'anticorps h partir dudit animal, en fusionnant ledit cellule avec une cellule de mydlome, en choisissant 
dans un milieu HAT, en sdlectionnant en fonction de la capacity de production d'anticorps et ensuite en 

55 effectuant un donage. 

3. Anticorps monoclonal associ^ k I'hepatite non-A, non-B, selon la revendication 1 ou 2, ledit animal 
dtant une souris. 

4. Anticorps monoclonal as$od§ k llidpatite non-A, non-B, selon I'une quelconque des revendications 
1 d 3, ladite cellule productrice d'anticorps etant une cellule de pulpe. 

50 5. Anticorps monodonal assode k rhdpatite non-A, non-B, selon I'une quelconque des revendications 
1 d 4, ladite cellule de mydlome ^tant une cellule murine. 

8. Anticorps monoclonal assode k I'hepatite non-A, non-B, selon I'une quelconque des revendications 
1 k 5, ladite fusion cellulaire etant effectuee en utilisant du potyethyieneglycol comme agent de fusion. 
7. Anticorps monoclonal associe k I'hepatite non-A, non*B, selon i'une quelconque des revendications 
55 1 d 6, ledit donage etant effectue par dilution limtte. 



13 



0 092 249 

8. Anticorps monoclonal associ§ d I'hipatite non-A^ non-B, selon I'une quelconque des revendtcations 
2k7, caract6ris§ en ce qu'il est foumi sous la fonne d'un sumageant d'incubatlon dudit hybridome ddflni h 
I'une quelconque des revendtcations 2^7. 

9. Anticorps monoclonal associd d {'hepatite non-A, non-B, selon Tune quelconque des revendications 
5 2 d 7, caractens^ en ce qu'il est fourni sous la forme d'un s^rum ascitique obtenu en administrant k un 

animal ayant un tissu approprid, une dose dudit hybridome ddfini h I'une quelconque des revendications 2 
d 7. 

10. Reactif de diagnostic pour I'h^patite non-A, non-B, contenant comme ingredient principal, un 
anticorps monoclonal anti-hdpatite non-A, non-B, donnant lieu d une reaction antigSne-anticorps 

10 spdcifique avec un anttg^ne associd h I'hdpatite non-A, non-B obtenu par isolement et purificatton h partir 
d'un foie attaint d'h^patite non-A, non-B prdlevd par autopsie et ayant les proprietes physico-chimiques 
sutvantes: 

Poids mol^culaire: 1 500 000 ou plus (filtration sur gel) 
Constante de sedimentation (10"^'): 51,55 (analyse par ultra^entrifugation) 
15 Masse volumique apparente (g/cm^): de 1,15 h 1,25 (dans du chlorure de cesium et dans du bromure 
de potassium). 

Dta metre de particule (nm): de 26 d 37 

Mobilite electrophordtique: region des globulines 02— (dans du gel d'agarose). 

11. Rdactif de diagnostic pour I'hdpatJte non-A, non-B selon la revendicatfon 10, ledit rdactlf de 
20 diagnostic utilisant le procedS d'hemagglutinatton passive inverse. 

12. Reactif de diagnostic pour I'hepatite non-A, non-B selon la revendication 11, ledit procede 
d'hemagglutination passive inverse utilisant des erythrocytes de mouton sensibilises. 

13. Reactrf de diagnostic pour I'hepatite non-A, non-B selon la revendication 10, ledit reactif de 
diagnostic utilisant le procede d'essai par anticorps en sandwich. 

25 14. Reactif de diagnostic pour I'hepatite non-A, non-B selon la revendication 13, ledit procede d'essai 
par anticorps en sandwich utilisant des perles de verre sensibilisees ainsi qu'un anticorps marque avec ^"1. 

15. Reactif de diagnostic pour I'hepatite non-A, non-B selon la revendication 13, le procide d'essai par 
anticorps en sandwich utilisant une phase solfde sensibilisee et un anticorps marque par une phosphatase 
alcaline. 

30 
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Fig. 1 
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Fig. 2 
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